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The Cape Cod Canal Co., chartered June 9, 1893, as 
the Old Colony & Interior Canal Co., has received per- 
mission from the commissioners appointed under the 
act of legislature to proceed to raise money on the 
strength of its securities. The certificate given says 
that the capital stock will be $7,500,000, and the 5% 
bonds will amount to $7,500,000 more. The company 
must now deposit with the state $50,000 within the 
next 30 days and $150,000 within 60 days as security 
for faithful performance of work. By the terms of 
the charter, if work is not actually commenced by 
June 9, 1894, $50,000 will be forfeited to the state; 
and if three-fourths of the trunk of the canal is not 
excavated before June 1, 1898, $100,000 will be for- 
feited to the towns of Bourne, Dennis or Yarmouth. 
If the canal is not built in five years from June 9, 
1893, the corporation ceases to exist and all its prop- 
erty becomes the property of the state. Meanwhile, 
petitions are pending for the incorporation of two 
other companies to build canals from Buzzard’s Bay 
to Barnstable Bay and by way of the Bass River route. 


journal says that it takes two days for an ocean 
steamer to traverse the canal, and that the charge 
is about 6 shillings per ton more than to Liverpool. 


An ordinance empowering the Northwestern Ble- 
vated R. R. Co. to build an elevated railway on the 
“North Side’ has been passed by the Chicago City 
Council. The route of the road, as given in the or- 
dinance, is as follows: 
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south of the Ohicago River, and run west across the 
South Branch of the River to a point not more 
than 1,000 ft. west of Halsted St., and continue with 
two branches—one running northwest to the city limits 
and one running north to the city limits. 

3. The second branch shall commence at the main 
line, between North Ave. and Chicago Ave., and ex- 
tend west to a point between Western Ave. and Asli- 
land Ave.: thence nerth te the city limits. 

4. The third branch shall commence at the main 
line between North Ave. and Diversey St., and extend 
nerth or northeast to the city limits. 

%. The fowrth beench shall e-mmence at the mea'n 
line between North Ave. and Belmont Ave. and ex- 
tend west to the city Imits. 


The ordinace further provides that the right of way 
shall be condemned and that the river may be crossed 
by a bridge or a tunnel. Two tracks are to be laid 
5 miles within three years after the acceptance of the 
ordinance. Within 90 days after the acceptance of the 
ordinance the company is to deposit with the city 
treaenrer $100000 in cash or bonds as ao guaranty 
for the faithful performance of the conditions of the 
ordinance. The capital stock of the company is $15,- 
000,000, and the incorporators are Edward W. Russell, 
W. EB. Anthony, Bion J. Arnold, Harold Sturges, EF. 
Buckingham and Frederick Sargent. The stock is as- 
sured by the Mutual Illinois Trust & Savings Co. 


The headings of a 2.600-ft. rock tunnel to connect 
the Byam River with the Kensico reservoir°of the 
New York water supply, met on Dee. 28. The work 
has been in progress for two years. 


Torpedo boat No. 2, the ‘“‘ Ericsson,” is soon to be 
launched at the Dubuque Iron Works, Dubuque, Ia., 
1,500 miles from tlie ocean. The “ Ericsson” is 150 ft. 
long, 15% ft. beam, 4% ft. draft, and has a displace- 
ment of 120 tons. With an I. HP. of 1,800 she Is to 
have a speed of 24 knots per hour. The contract price 
for the hull and machinery is $113,500. 


The most serious railway accident of the week was 
a rear collision which occurred Jan. 2 between a 
Union Pacific mixed train and a Chicago, Rock Island 
& Pacific freight train. The single track line between 
Topeka and Kansas City is used jointly by the two 
companies, and the Rock Island train crashed into the 
rear’ of the other at a point ten miles east of Law- 
rence. Four men were killed and four seriously in- 
jured. 


The coroner’s jury which investigated the trestle ac- 
cident on the Western New York & Pennsylvania, re- 
ported in our issue of Dec. 21. found that: “The acci- 
dent was caused by an unusually large volume of water 
passing through the trestle at the time, and by some 
weakening of the bridge which might have been pro- 
duced by the removal of the New York. Chicago & St. 
Louis Ry. part of the bridge.”’ It is said that the acci- 
dent has resulted in the condemning of several trestles 
and the temporary abandonment of the line between 
Corry and Brockton during the rebuilding of the 


trestles. 


Three boiler explosions are reported, one in a saw- 
mill near Knoxville. Tenn.. killing 4 persons and in- 
juring 3; one in a sawmill near Peru, Ind., killing 
2 persons, and one at the Philadelphia Oil Refinery, 
killing 2 men. The last named was a new botler 
and was being tested when the explosion occurred, a 
forcible example of the danger of using steam press- 
ure for testing. 


The Pennsylvania R. R. system increased its total 
trackage 546.88 miles in 1893, making the total extent 
of the eompany’s tracks at the present time 14,825.15 
miles. Of this total, 8,111 miles is “first track,”’ 
2,298 miles is second, third and fourth tracks, and 
4,417 miles is sidings. It ts of interest to note that 
while the first track increased only 131 miles during 
the year, the second, third and fourth tracks increased 
265 miles. 


Steel barrels are being made by an English firm 
which are claimed to meet the requirements of dura- 
bility and ready repair. The bodies are made from 
rectangular steel sheets from 1-10 to 4 In. thick. 
These sheets are manipulated by special machinery 
into a proper bulge, and the edges are welded together 
by electricity. The ends are stamped out cold from 
rectangular sheets, with a ciroular flange for inser- 








tion into the body and circular corrugations for 


strength. The ends are fastened in by being tightly 
jammed between an inside and an outside hoop of 
steel, and these are then fused together electrically 
The central bung ring is welded to the inside of the 
barrel, and the end bung ring to the outside. Used for 
petroleum, these barrels carry 50 gallons of oil in the 
same space required for 40 gallons with a wooden 


barrel. 

Fast time is being made by freight nowadays, as 
well as by passengers. A carload of buggies was 
shipped from Buffalo, N. Y., at 10:10 a. m., Dec. 2, 
and arrived at its destination, Los Angeles, Cal., at 
3:20 on Dee. 11, having been 8 d., 7 b., 10 min. on 
the way. ss 

The Boston Subway Commission, it is announced, 
will consist of Messrs. Thos. J. George F 
Swain and Chas. H. Dalton. Prof. Swain is already 
well known to many of our readers as engineer to the 
Massachusetts Railroad Commission and Professor of 
Civil Engineering in the Institute of Technology. Hon 
Thos. J. Gargan has been the selected representative 
of Tremont St. property holders in some recent issues, 
and is a man of recognized public spirit and ability. 
Mr. Dalton is a prominent business man, and was at 
one time a member of the Park Commission. The ap 
pointments give entire satisfaction in Boston, we are 
advised, and make it tolerably certain that the new 
project will be skillfully and faithfully carried out. 


A 36-lever interlocking plant? was put in operation 
at Columbus, O., on Dec. 10, controlling tracks of 
the Cleveland, Cincinnati, Chicago & S8St. Louis, 
the Lake Shore & Michigan Southern, the Lake 
Erie & Western, and the Sandusky & Colum- 
bus Short Line. The plant was built and put in place 
by the National Switch & Signal Co., of Easton, Pa., 
and controls 17 switches, 17 locks and 27 signals. 
Three separate crossings are operated from a single 
tower, one of them 1,700 ft. distant from it. The 
farthest signal is 4,000 ft. from the tower. The plant 
was completed in September, but owing to some un- 
settled questions between the railways interested 
there was about three mouths’ delay in putting it in 
service. No attention was paid to the outside work 
during this time, but it remained in perfect order, and 
on the day it was put in service a one-armed operator 
moved all the levers without difficulty. 


Gargan, 





The city of Allegheny is considering the introduction 
of a new water supply and has taken action to ob- 
tain bids on three differeut plans: For a temporary 
pumping plant, a permanent direct pumping plant 
without filters, or such a plant with filters. Mr. Julian 
Kennedy, M. Inst. M. E., has reported on a complete 
new supply system with estimates of $710,000 for 
pumps, $800,000 for a steel conduit and $300,000 for 
filters. besides smaller sums for other feautres, mak- 
ing a total of $1,925,000. A purer supply is greatly 
needed. 


The public buildings of the United States cost, for 
the year ending Sept. 30, 1893, the sum of $4,126,150. 
Of this sum $4,757,043 was expended for sites aud 
construction of new buildings. 

Fiber-graphite, the new material for bearings, which 
requires no lubrication, is now being put on the mar- 
ket by the Link-Belt Companies of *Chicago and Phila- 
delpbia. Fiber-graphite is a mixture of wood pulp 
and flake graphite, molded to the form desired, and 
was fully described in our issue of May 19, 1892. 
Hangers, pillow biocks, boxes and bushings for vee 
on shafting are now ready for the market, and special 
boxes for fans, blowers, sewing machines, cable pul- 
leysa, etc., are also made. The limit of journal press- 
ure at which the material works successfully is siated 
to be about 50 Ibs. per sq. in. There is no limit az 
to speed; in fact, a chief value of the material is that 
it operates successfully on journals where high speed 
makes the lubrication of ordinary bearings exceedlagly 
difficult. Thus, while fiber graphite is not available ivr 
heavily loaded bearings, such as car journals, it is ap- 
Dlicable to a wide range of beariags run under or- 
dinary loads, and as it entirely dispenses with the 
use of oll, it seems destined to work a real revolution 
in machine design. 
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THE SALT LAKE CITY INTEROEPTING 
AND OUTFALL SEWER. 


(With inset.) 
By W. P. Hardesty. 


Salt Lake City is situated on the eastern slope 
of the basin of the Great Salt Lake. and is quite 
diversified in topography. All of the northeast 
and extreme eastern portions have good natural 
drainage with slopes which gradually become 
lighter toward the southwest until the southern and 
western parts are nearly level. The Jordan River 
flows from south to north through the western 
part of the city, emptying into the Great Salt 
Lake, some eight or ten miles northwest of the 
center of the city. The territory on each side of 
the river is quite difficult to sewer, the only fall 
being along the course of the river, less than 2 ft. 
per mile at first and decreasing before the city 
limits are reached, so that the river becomes quite 
sluggish, with low-lying ground and lakes on each 
side. To the west, toward Great Salt Lake, the 
surface is practically level, with no opportunity 
for drainage in that direction. 

The population of the city in 1890 was about 
45,000 and is now estimated as from 55,000 to 
60,000, The area within the city limits is about 
4) sq. miles, much of which is unsettled and will 
not need sewers for a long time. 

Prior to 1889 Salt Lake had no sewerage system 
and fn that year the first systematic attempt at 
disposal of waste matters was made. The sewage 
was led down Fifth South St. to a sump at the 
river bank, from which it was pumped through a 
12-in. kalamein iron pipe for two miles to the 
westward and emptied into a surplus camal, built 
to relieve the Jordan during heavy freshets, and 
finally discharged into Great Salt Lake. The 
pumping plant has proved to be much too small. 
It has a capacity of but 850 gallons per minute 
and disposes of but about 40% of the sewage de- 
fivered to it during the 18 hours per day it is 
operated, leaving the balance to be discharged di- 
rectly into the river. The sewage has been a 
nuisance to parties living along the river and even 
& Worse one to those in the vicinity of the surplus 
canal, and as it became evident that the disposal 
of all the sewage by pumping would be very ex- 
pensive, the small amount at present pumped alone 
costing $5,000 per annum, it was decided that a 
new outlet must be secured. 

A gravity sewer carrying off the sewage and dis- 
charging it some place north or northwest of the 
city was the only solution that could be offered. 
Surveys and plans were made by Mr. A. F. Dore- 
mus, M. Am. Soe. C. E., City Engineer, 
and approved by Mr. J. J. BR. Croes, M. 
Am. Soc. ©. E., of New York. The plans 
as adopted call for a masonry sewer, shown 
by the map, Fig. 1, on the inset sheet, beginning 
at Fourth East and Ninth South St. and extend- 
ing through the city to vacant ground about one 
mile north of the city limits designed for use as 
a sewage farm, It is believed that this plan will 
dispose of the sewage in a satisfactory manner 
and ait the same time render it of commercial value. 
All availwide water in this locality is eagerly 
sought for use in irrigation and it is thought that 
the sewage will fertilize as well as water the crops 
to which ft is appbied, while its higher tempera- 
ture than ordinary water will be an advantage. A 
tract of 120 aeres has been secured by the city to 
be used as a sewage farm and in time sewage will 
probably be sold ito parties owning adjoining lands. 

The sewer is designed to intercept the sewage 
from all that part of the city lying 25 to 30 fit. 


wbeve the Jordan River, it being estimated that” 


some 3,000 acres will eventually discharge into it. 
This area includes the best residence portion and 
the business center of the city and will probably 
furnish the bulk of the sewage for a long time to 
eome., 

As designed the total length of the intercepting 
and outfall sewer will be 41,400 ft., or nearly 
eight miles, the length and the quantities per 
lin. ft. of each size being as follows: 


Diameter, ins.............. a8 42 48 54 61 
Lenath, £5.-..- asroes .... 5,200 5,300 5,600 9,800 17,500 
Concrete, cu, yds.......... 0.295 0.326 0375 0.623 0,739 
Butoh; 06. 90R.<.5.606<5% 0.109 O.118 0.132 6.222 0.261 


Cement plaster inside, sq 


fi 1.105 1.222 1.396 1.521 1.862 


The grade of the 38 and 42-in. sections, includ- 
ing the first two miles, is 0.05, and of the balance 
0.04 in 100. Through the settled portion of the 
city the street line is followed, the sewer being 
laid 22 ft. from the center line, with 90° curves 
of 127.32 ft. radius. 

Manholes are located 800 ft. apart and vitri- 
fied branch connections are placed at all street in- 
tersections and about 800 ft. apart elsewhere. 
within the city limits. The great size of the biocks 
of Salt Lake, 660 ft. sq., with 132-ft. streets, les- 
sens the outhy for laterals, but will greatly in- 
crease the cost of house connections, many of the 
houses being located in the interior of the blocks. 

At Second South St. a 2-ft. masonry branch will 
be built for connecting a main, to be built at 
some future time, through this street to the east 
end of the city, where it will receive the sewage 
from Fort Douglas—a United States military post 
situated on the bench lands, some three miles east 
of the center of the city. At this point the size 
is increased from 42 to 48 ins. At North Temple 
St. another 2-ft. masonry branch is to be built in 
the sewer to admit the surplus water of the City 
Creek, at present conducted west on this street 
through open paved conduits and flumes to the 
Jordan River. In time, however, when the growth 
of the aity will require the full capacity of the 
sewer, ‘this method of disposing the surplus water 
will have to be abandoned, and instead a main 
branch sewer will connect at this point. Here the 
diameter of sewer increases to 54 ins. At Ninth 
North St. a 3-ft. masonry branch will be built to 
admit sewage from ‘the district below the gravity 
sewer. It is here that the sewer reaches its full 
size of 64 ins., with an estimated capacity of 
35,000,600 gallons daily, which will certainly be 
sufficient for the city for many years to come. 

In designing the sewer Mr. Doremus presented 
two alternative methods of construction, one ¢all- 
ing for a combined brick and concrete structure, 
as shown im the sections, Figs. 2 and 3, while the 
other used brick alone, the brick section being 
continued clear around and the same thickness. 

Following are the amounts of the respective 
kinds of work upon which bids were invited, to- 
gether with the prices and corresponding amounts 
bid by the successful bidders, Houlahan, Griffith 
& Morris, of Salt Lake, and Hobson & Wilkerson, 
of Ogden: 


Nature of work. 
Earth excavation.. ... 


Quantities. Price. A 
Karth excavation and 


73,700 cu. yds. 40 


Back Giting............ 116,000 * 49 56,840 
Solid rock excavation. ms $6.00 60 
Solid rock excavation 

and back filling....... ae 7.00 350 
Embankment,........... 50O.. CU -25 125 
Tunneling in earth ..... 25 lin. ft. 11.25 281 
Tunneling in solid rock. =: 17.00 5.950 
Concrete masonry....... 23,700 cu. yds. 6.69 158,553 
Brick masonry.... ..... 8400 “ 9.99 83,916 
Cur stone masonry...... , es 20.00 1,000 
Rubble masonry......... 200 = 6.50 1,300 
Dry rubble masonry.... ee: 2: 4.50 900 
Cement plaster.......... 65,370 eq. yds. 33 21,572 
IS 6 inns cvtace. bt 500 cu. yds. 2.00 1,000 
Lumber in the work....2,000 M, ft. B. M. 30.00 6,000 

OR wc iv asc caddies iaveecvdsuecsSbbeosepretr eae $367,327 


The only change in quantities for the all-brick 
construction was that 25,400, instead of 8,400, cu. 
yds. of brick masonry were required, and only 500 
en. yds. of concrete. The bids for construction with 
brick alone were nearly $15,000 more than those 
given above. The same contractors were the 
lowest bidders in each case. The choice between 
the two plans rested with the city engineer and 
Board of Public Works, under whom the work 
is being dane, subject to the confirmation of the 
city council, and was somewhat complicated by 
the efforts of parties interested im the selection of 
materials. The old arguments as to the use of 
home material and greater employment for the 
laboring man were urged with much zeal. The 
city engineer preferred the combined construction 
and it was finally adopted. 

Fig. 2 shows a section of the 32-in. portion of 
the sewer; the 42 and 48-in. portions have the 
same thickness of brick amd concrete. Fig. 3 
shows the 644m. portion which has the same 
thickness of material as the 54in. A special 64- 
in. section, used beneath three railway crossings, 
referred to below, is shown by Fig. 4. 

The specifications call for the best hard-burned 
brick laid in Portland cement mortar, composed 
of 1 part of cement and 2 parts sand. The con- 


crete is composed of 1 part Portland cement to 
4 parts sand and 5 parts of screened gravel. The 
inside of the sewer is plastered with a mortar com- 
posed of 1 part Portland cement and 1 part sand, 
a coat % in. thick being laid on. The outside of 
the brickwork also receives a coat 14 in. thick of 
the mortar used im its construction. 

The style of manhole is shown by Figs. 5 and 
6, Fig. 5 showing a manhole in the 42-in. sec 
tion, that in the 38-in. being similar, and Fig. t 
showing a manhole in the 64-in. portion of the 
sewer, the same type having been used for the 
48 and 54-in. ; 

Fig. 7 shows the details of the manhole covers, 
as designed. The locking device is simple in con- 
struction and admits of ease and certainty of 
operation. Fig. 8 shows the connection for the 
force mains from the proposed piant near Ninth 
North St. 

It is proposed at some distant day to collect 
all the sewage from the bottom lands along each 
side of the Jordan and conduct it by a sewer para! 
leling the river to a sump at Ninth North 8St.. 
thence to be pumped against a head of probably 
20 ft. abong this street into the gravity sewer 
The route of the sewer as adopted is, in general, 
quite direct, necessitating some very heavy curting: 
and some fills. At Hot Springs, a bathing resor 
in the northern part of the city, a spur from th: 
mountains projects well out into the valley, at th: 
point of which are located the springs. Here 
tunnel 375 fit. in length has been put through with 
out any difficulty, the material being mostly « 
stiff clay or shale that required but little timber 
ing and allowed of a very clean and uniform cross 
section, thus requiring very little extra excavati 1 
outside of the sewer section. About one-half mile 
north of the city Kimits the Great Salt Lake & 
Hot Springs Ry. is crossed at an acute angle, re 
quiring 104 ft. of a special construction, whil: 
farther on the Union Pacific and the Rio Grande 
Western railways are crossed at a still more acute 
angle, requiring each 150 ft. of the special con 
struction. As the intrados of the sewer arch is 
but about 4 ft. below the rails for each of these 
three crossings, a very strong and substantial con 
struction had to be adopted, which is shown in 
Fig. 4. The cost of the sewer where built after 
this section will be about $20 per lin. ft. The cost 
of the masonry alone of the 64-in. sewer, as shown 
in Fig. 3, will be about $8 per lin. ft. 

Trouble with water has been experienced in the 
construction of the sewer, and for much of its 
length draim boxes have been used. A layer of 
gravel has been placed below much of the concrete 
bottom ‘and plank foundations have been employed 
in some very wet places. But little trouble has 
been experienced from caving, even in very deep 
cuts, bracing, of course, being freely used. A 
trench 7 ft. 5 ins. in width answers for the largest 
size of the sewer. Lagging, of course, has to be 
used in shallow cuts and in fills to form the back 
of conerete walls while being built. Figs. 9 and 
10 are views of the sewer in process of construc- 
tion. ’ 

About 14,000 ft. at the lower end of the sewer 
will be finished in 1893 at a cost approximating 
$180,000. It will probably take until the end of 
1894 to complete the work.* 

THE RELATIVE POWERS OF GUNPOWDEK 
AND NITRO-GLYCERINE: 


At a late meeting of the English Society of Civil 
Engineers, Mr. Perry F. Nursey, Past President, 
read a paper entitled “Some Practical Examples 
of Blasting.” he first portion of his paper was 
devoted to setting forth the comparative actions 
and powers of gunpowder and nitro-glycerine, and 
this part is given in abstract as follows: 

Commencing with gunpowder, Abel is quoted as 
stating that this compound yields upon explosion 
48°% by weight of permanent gases apd 57% ot 
matter which is solid at ordinary temperatures, 
but part of which may exist as vapor when the 
powder is exploded under pressure. At 0° Cent. 

* We have received ¢ letter rom <4 oe Pore, 
that erieadchs at atlanta weather the ik hes 
been nenpek for some time; also that there is a con- 
troversy between the city and the contractors, which 

} for the abandon- 


ment of the contract. In any case ¥ is expected that 
the work will go op in the spring. : 








Fepag open corners 
ed 









Os Se le Pu 
























FIG. 4. SPECIAL SECTION BENEATH RAILWAYS. 
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FIG. 8. CONNECTION BETWEEN OUTLET SEWER AND PROPOSED FORCE MAIN 
INTERCEPTING AND OUTLET SEWER AT SALT LAKE CITY, UTAH. 


A. F. Doremus, City Engineer, M. Am. Soc. C. E. 
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FIG. 9. VIEW SHOWING LINE OF SEWER READY FOR BRICK ARCH. 





FIG. 10. VIEW OF SEWER READY FOR BACK-FILLING 
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and ordinary barometric pressure, the permanent 
gases generated by gunpowder occupy about 280 


is about 486 ft.-tons per pound of powder. 
The data are not yet sufficiently authentic upon  benic acid 
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consists of 554 parts water vapor, 469 parts car 


id, 236 parts of nitrogen and 30 oxygen. 
times the volume of the original powder. The which to base a similar statement regarding the List estimates the butk of the liberated gases at 
temperature of the explosion of gunpowder is about explosive effect of dynamite or other high expro- LOH) volumes. 
2.000° Cent., or nearly 4,000° Fahr., and these sives. Dynamite is a mixture of nitroglycerine While nitro-glycerine evolves nearly six times 


gases consequently exert a tension, when developed 


} 
| 
| 
} 
| 
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with an inert absorbent, and consequently any 


as much gas as gunpowder, at 100° Cent,. the far 
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Class I.— Batile ships; sea going;* coast line.** 














ae caliniah tO; 8s Navy Yard, Norfolk, Building. | we 12 & pdr. R. F. 
Texas... . MSE { Va ceoeeecesee June, 94,.) 6,300) 8.00017 391.3) 64 22.5 tyes = . = oe $2 500,000 Twin screw, vertical triple ex 
ge & So Philadel- B _= 413 B.L.R , = eon ke k os 
ie ramp Sons, e ’ ne. | 3-in. 4. R. 206-pdr. R. F. 
Massachusetts|1890 1891 SE is akis neken came aden July, ‘94. lio 260) 9,000/15 348 | 69.2 | 24 ‘8 eo. 8. L. R. \ 6 I-pdr. R. F. 3,020,000) Ditto 
| ir. B. L. R. 4 Gatlings 
‘ Cramp & Sons, vane Building, | 
‘Indiana. . ...../1890 1891 he Dba, PA. oo pall "94 ./10,2¢0) 9,000.15 348 | 69.2 | 24 | Ditto Ditto | 3,020,000, Ditto 
nion ron orks, an u D 
‘*Oregon.. .... 1890) 1891 ; Francisco eee ais Sept. t. “84.|10,200; 9.00015 348 | 69.2 | 24 - Ditto | , Ditto 3,180,000 Ditto 
“ramp ns, e uilding, ' | 4 12-in u. R, 20 6pdr. R. F. 
*Towa.. .... -..- 1892/1893 | phia, Pa. ........... Uct. '95..|11,296'11,000'16 360 | 72.2 | 24 fe s-in. BLL. 61-pdr. R. F. | 3,010,000 Ditto 
Peas Rs __ | 6 ¢in. B.L R 4 Gatlings. 
Class Il —Coast defense; monitors; * low free board.”* 
a ; : 3 - : ss 4 3-pdr. & F. 
*Puritan........ 1£85/1875. John Roach, Chester, Pa... oe 6.06) scare 4| 289 s| 60.1 | 18 i B- L. R.|f 4H. R. a, Twin screw, horizontal com 
e ae , : aa \ 4 Gatlings , / pound. 
| | pdr. R. F. id 
*Miantonomah. |1887/1874 Ditto ............. Sitka sothedas In eae 3,990, 1,426 10.5) 259.5) 55.8 14.5) 410-in. B. L. R. oom. = : .| Twin aero inclined com 
j | par. h\. F. pounc 
je Harlan & Hollingsworth, Building. | ‘ 26-pdr. R. F. 
Amphitrite ..../1887/1874 { “Witmington, Dele April, ‘B..| 3,900 1,600 12. | 250.5) 85.8 14.5 |) 3 NPN Be ye 2 pdr. KF. ..[Ditto 
| " eaves 2 -C | 
\fU, S Navy Yerd, Mare Building, | . 26-pdr. KR. F 
Monadnock... |1887 1874/{"istnd, Cal. nn 57% done.| 3,990 3,000/14.5] 259.5 65.8 | 14.5 {flr in. B. b. RI 23 pdr. RF. | ‘Twin screw, horizontal triple 
| 4 : , | expansion 
P Cramp & Sons, Philadel- Building, _ me See i ae 
NORics. cist 1887) 1874 { phia, Pa er ee Amat Jan. Si 3.990, 1,600.12. | 250.5 55.8 4.5 410-in. B. L. R. ina R. F. pe inclined com 
| \ 2 Gatlin j 
. | Union Iron Works, San 6 6-pdr. f 
Monterey..... 1887/1889'{ " Francisco....... +-.0+... Service....| 4,000] 5,264 13.6 256 59 | 14.5 12 to-in ga 1 ae. LF $1,628,950 Twin screw, vertical triple ex 
Babe a sal tae ' J at : i me 2 2 Gatlings. pansior 


C lass uL- Ste el- armored cruisers. 





oe lreeriqaaei? U. 8. Navy Yard, Brook-|Building. | iS Ce ; 8 6-pdr. R. F. Twin screw, vertical triple e 
MAMAS 2004 anes. Pe Age, BE. WY anicc..cccesnsecees | April, 4. as 9.000117 [ ss sz 20.5 |{§ in BL. 8 pdr. RF. $2,500,000| pansion. ee 
} ] . ' Gatlings, 
. ‘ | Cramp & Sone, Philadel-| | 8@-pdr. KR. F. } 
New York...... seasscee { hte, PR. oo. seseeses ss. ServiCe....| 8,480)17401)21 | 380.5, 64.8 | 23.9 ( st & & =- Lode. RF. | 2,985,000 Ditto 
| 7. ’ Gatlings. 
Cramp & Sons, Philadel- Building. 4 12 6 pdr. RF. . 
Brooklyn...... . 1902 1998 {“p Trac cathankarvenndy . "96..| 9,153 16,0020 | 400.5 64 2 i aoe 4 l-pdr. RF, 2,986,000) Ditto 
eat ie ee avene, | | - ‘A 7 4 Gatlings. | 


Class IV.—Protected Cruisers. 



























(96 pdr. R. F. 
i8-in. BL L. R. > 
Chicago. ........'1883)1883' John Roach, « hester, Pa..... Service....| 4,500) 5,084,15.3 325. 48.1 | 19 ! S6in. 8. L. R. 4 L-pdr. R. F. $829 000 ‘Twin screw, ‘compound, over 
\25-in. B. L. R. \ + Gales head beam. 
(26-pdr. R.F. 
| | 56-in. B.L.R 2 3-pdr. R. F. 
Oe, ci: SIN 523%. cadcs. 5 deedacaene Service....| 3,189) 4,08015.6 270.2 42. (17. |)66in, BLL.R. | Jo y-pdr. RLF. 619,000 Single screw, horizontal com 
'28in. B. L. R. i4H. RC. pound 
| : | | \ 2 Gatlings. 
Atlanta........- III fens rca ch ods decd tas ant Service....| 3,189) 4,030 15.6 270.2) 42. | 17. Ditto. Ditto, 617,000 Ditto 
(46pdr. R. F. )\ , 
43-pdr. RF. | be 
NOWORE. «2605005 1885/1887 Cramp & Sons, Phila., Pa ... Service....| 4,083) 8,369.19. 316. 491 189 126in.B. LR. <2t-pdr, RLF 1.248,00) 4 win screw, horizontal, triple 
| |3H. RC. expansion. 
| } \4 Gatlings. 
‘4 6-pdr. a, 
| ; ; |23-pdr. RF 
Charleston...... 1885 1887 Union Iron W’ks, San Fr’isco!Service....| 4,040) 6,66618.2 312. 46. 19.7 |f28 +3 B. L. R. 421-pdr. R. F. + 1,017,000. Twin screw, horizontal com 
16 Gin. B. L. R. \4 H. R.C. pound . 
| 2 Gatlings. } 
| (i6pdr. R. F. \ 
| &in. BR. L.R |}23-pdr. RF. | s 
Baltimore....... |1886 1887 Cramp & Sons, Phila., Pa....|Service....| 4,600 10,06419.6, 327.5, 48.5 20.5 J48in. B. L. R. 421-pdr. R. F. 1,325,000; Twin screw, horizontal triple 
| 166in. B. L. R. ’ ' } 
| \¢z. — c. | expansion. 
2 Gatlings. } | 
| /A6pdr. R. F. \ | 
= : * : |43pdr. RF. | 
San Francisco. . 1887/1888) Union Ir. W’ks, San Fr’cisco.'Service....| 4, 083 10,400 20.2) 310. 49.1 18.7 | 126in. B L. R. { : Lar. R F. f 1,428,000) Ditto 
| | | x. © | * 
} | | \4 Gatliags. } 
Philadelphia... . |1837 1888,;Crump & Sons, Phila., Pa....|Service ... 4,324| og HL 327.5; 48.5 | 19.2 12 6in. B. L. R. seo 1,325,001 Ditto. 
. » 14 6-pdr. R. F. cH 
Olympia... .... '1888'1890| Union Ir. W’ks, San Fr’cisco, |Service....| 5,500)13,500 20.0 sto, | 53. jars {Sin RF. {Grae RF: | 1,796,00:] twin screw, vertical triple ex- 
| | — \ ft Gattings, j pansion. 
> \ r 
Cincinnati. ....|1888 1890)U. S. Navy Y'd, Br’klyn, N.Y. .| 3,183/10,000 19.0) 300. | 42. 18. . ee. z . yak par. RF. 1,100,00 Ditto 
| ! ore ay 2 Gatlings, — 
Raleigh... 1888 U.S. Navy Yard, Norf.,Va..|Service....| pe et 19.0) 300. 42. | 18. : ete, i 2epdr-f 1, 100,00 Ditto. 
rin. B. L. R. 12 r F. 
Columbia. ... - 1890 1890|Cramp & Sons, Phula., Pa....|service....| 7,350/21,000/21. | 112. | 58. | 22.5 {260 RF. f‘atbar. RF} | 2,795,00!Triple SOO, CONES “ENED 
8 f-in. R. F. \ 4 Gatlings. ‘ expansos. 
Minneapolis.. {1041801 edie cbbeicde dd ats s<:nban Building, | 
July, '94.) 7,350/21,000/21. | 412. o | 22.5 Ditto. Ditto. 2,690,000) Ditto, 
re Class V. —Cruisers. ere a ee ee, ae 
| pe Ey | seeee:| | 
Montgomery....|1888}1800|Columb'n Ir. W'ks, Balt., Md. Service... 2,000 “54007 om. | a7. ju.s| {85in-RP fy Lpde. &. F. $612,500 Twin screw, vertical triple ex- 
ss 2 Gatlicgs. 
Detroit...... 1881800 MO bs: 4% paginas Service.... 2,068 5,227|18.7| 257. | 37. 14.7 Ditto. Ditto. 612,500 Ditto. 
Marblehead.. - 1888 aes aie Pt. W’ks, Boston, Mass. ‘Service ... 2,000 5400/17. | 257. | 37. | 4.5 Ditto. Ditto. 674,000 Ditto. 








in a confined space, which amounts to 6,400 at- 
mospheres, or about 42 tons per sq. in., if the 
powder entirely fills the space on which it is ex- 
ploded. The total theoretic work which gunpowder 
is capable of performing in expanding indefinitely 





such statement must relate to the nitro-glycerine in higher degree of heat produced by the instantane- 
the dynamite and not to the compound itself. ous 
Noble estimates that one volume of nitro-glycerine 
disengages 1,298 volumes of gases of 100° Cent. 
at a barometric pressure of 760 mm. It then 


combustion of nitro-glycerine, acecordiig to 
Noble, expands the bulk of the freed gases to eight 
times the original 1,298 volumes. The gases of 
gunpowder would only be trebled at a like temperAt 
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ture. The explosive force of nitro-glycerine then 
stands in relation to that of gunpowder as 13 to 1, 
according to yolume. 

The remainder of the paper was devoted to a de- 
tail of personal experience, and that of others, in 
blasting with high explosives. The chief point of 
interest in these is the deduced duty per pound of 
explosion. Mr. Nursey says that us the result of 
his own experience, verified by the experience of 


others, the work done with dynamite is 


aveTage 
from 3 to 34% tons of rock removed per pound of 


explosive employed, 


under reasonable and fairly 
favorable conditions 


THE NEW NAVY OF THE UNITED STATES 

The formation and progress of the new navy of 
the United States give rise to items of almost 
daily occurrence in the press of the country; but 
unfortunately these items are often very inaccurate 
in classification, dimensions, battery, ete., and the 
full list of the new ships is not generally accessible. 


For these reasons the following table 


has been 
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In the list of armored ships the names of 3 


single-turreted monitors are purposely omitted 
though they still appear upon the navy list, and are 
now lying in ordinary at the various navy yards. 
They are almost identical in type, and the following 
description of the historic “Manhattan” is given as 
in interesting contrast to the ships of the new 
navy: Length, 225 ft.; breadth, 43.6 ft.; mean 
draft, 13.5 ft.; displacement, 2,100 tons; indicated 
horse power, 340. The engines were all of the 
single-screw, grasshopper type, giving a speed of 
from five to six miles per hour. The main battery 
was made up of two 15-in. smooth-bore guns, and 
there was no secondary battery. The sides were 
protected by 5-in. plate and the turret by 10-in. 
armor plate. The cost of the “Manhattan” in 1862 
was $628,879.27 

The class names sufficiently indicate the char- 
acter of each warship when taken in connection 
with the detail of her size, power and armament 
as given in the list. In the item of battery the 
contraction “B. L. R.” stands for breechloading 


THE NEW UNITED STATES NAV Y A ‘ontinued), 




















seeond or “swash” channel had a depth of about 6 ft. 
at low tide, but is now almost obliterated. The third 
or Washington Channel at one time had a depth of 
nearly 3 ft., but is now almost entirely filled up. 
The same causes that produced the shoaling of thy 
channels also formed the Potomac Flats at Easby's 
Point, At their upper limit the river is about 900 ft. 
wide, while immediately below, it is about 5,000 to 
6,000 ft. This sudden expansion in width causes a 
deposit of silt in times of freshets, filling the channel 
to some extent, but filling still more the eddies and 
dead water behind Easby’s Point. This filling up re- 
quires frequent dredging of the channels to maintain 
the requisite depth for commerce. The Potomac Flats 
have continued to increase until they have become a 
nuisance, which has been aggrevated by the discharge 
of a large amount of sewage upon them the stench 
from which is at times almost intolerable. A change 
in the disposal of the sewage would only lessen, but 
not cure the evil. The question was, Shou'd the flats 
be filled up above the level of overflow, or dug out 
so as to form a large area of deep water, or shoud 
they be diked in and pumped out. Various plans 
have been proposed at different times. 

In 1882, Mr. 8S. T. Abert, M. Am. Soc. C. E., pro- 














S.: 2 la’ | Dimensions. ~~ Batteries. — 
. = ce -~ —— 
yi 2 2 Seay ae ‘ Cost. 
: S| 82s oe) OM |, slow Se le Hull and 
Name ae Builders: when built, 37a. Sei Pull SingelssS [fe machin- Type of engines. 
s = Sa8 2° pe Beiccglikt= ee é Main. Secondary. a7 cn 
= 3 5 2! Bigulogainse = rac 
< it 8° eT ed! ce” ite pe ‘ 
Class V I.—Gunboats. 
ear = ixe7)/ Columbian Iron Works,| |f 23par. RK. F. Nona 
Petrel... 188 a \ Baltimore, Md........... Service....| 890 1,513 11.5) 176.2) 31 | 11.6 | 46-in. B. LR. |) 1 pds, RF \ $217 ooo { Sina aw, horizontal 
| | | 2H. 0. 7 compound. 
| (2 Gatlings 
( & Philad if osbdr ie. F. | 
or s ~ {Cramp & Sons, Philadel- | | 2 r. R. F. 
Yorktown...... 1580/1887) \ phia, Pa..... Loseesesess S@rvice,...| 1,700) 3,660 16.6] 230 | 36 | 14 66-in.B.L.R. |< 1 I-pdr. R. F. { 455,000 | Twin serow, heriscutal triple 
is | (es | 6 
‘onc - iN. F,. Palmer & Co., Ches atlings 
Con ond _— 1888 R. SOR, PO... cevcvccescccicvescu@ewentes. | BIO EUI65 2 138 4 Ditto ditto 490,000 Ditto. 
Bennington. .... 1887/1888 Ditto.... .|Service.,..| 1,700) 3,43617.5, 230 | 36 | 4 Ditto | sepa: * r 490,000) Ditto. 
rR. F. elie 
Machias.... 1889)1891' Bath Iron’ Works, Bath, Me. Service.. 1,067) 1,700.15 5] 190 | 32 12 84-in. R. F. it 2 bp rR. FE. 318,000, ne vertical ‘riple 
| atlings 
Castine.. 1889) 1891 Sid cus. <cccntdscsoruscueeen Service....| 1,067, 2,186.16 | 190 | 32 12 Ditto | Ditto 318,000 Ditto. 
Class V MI. ~Light Draft Gunboats. 
ree Gee ete ese =k ee > |f 46pdr. RF, | AE a 

Jo. 7° 180: antl ee fo eae \f 84in. R. F. f Reta ce \) Twin screw, vertical quad- 
No. IN -<. dckiad dasinactanengeadh aaeeaaniete ia baka 1.261 1750) | s90 | 36 | 11 A I torpedo tube |) 2 EPdE. RF. f)..--++.. i * Sanietemenaton. 
We, 8... cansis PON sy Soaks shsclasens oe 1,213 1,600/13 250.5) 40 8.8 8 4-in. R. F. Ditto icbuenen win screw, vert. triple exp’n, 
No.9... 189 ' 1,313 1,600/13 | 250.540 | 8.8! Ditto Ditto ten sss 00s DMOe 

Class VIIT.—Special. 

Katahdin---Lar ee en teens aceite Ribas bic Lied 
yor ram. ...<../1889 801 Bath Lron Works, Bath, Me. |/Building..| 2,183} 4,800.17 | 250.7 43.4 15 0 | 46-pdr. R. F. $930,000 Twin screw, vert. triple exp'n. 

esuvius oy : 

, eer texy | Cramp & Sons, Philadel- 3 15-in. dyna- | 

ra ee X88; 1E87 | pha, Pa. cs ssseeees(Service...., 930) 3,794.22 5 251.7 26.4 10.6 { mite guns, | 33-pdr. R. F. 360,000) Ditto, 
Dolphin — dis * 2 Sree. m, _F. i 

patch boat 1883 1983' John Reach, Chester, Pa.....|Service.... 1,485) 2,240 15.5) 240 32 14.3 24in. RF. | { \ 315, aw { ere vertical com- 

’ 2 Gashings, ‘| , 

Bancroft — for : me : 2 r. R. 

ae e199) ! Moore & Sons, Elizabeth- | | | 23pdr.R.F. |} 

cadets... Mee eee, 5 BORG M: Bucndoveahnehecties ees 832) 1213.4 187.592 1.5 Adin, RF. [XL epde RF. >” 250,000 — 

5 ea { a ( Jt 1Gatling 7 ) Tee. ak oo 
Class 1X .— Torpedo boats, 

Shan » / He rreschott 1 Man. “G 0. o.| = | i oy ee aes te Aa cao Be, oe a am BE Recta as 
Stiletto—wood . \ Bristo!, R.T... ...1....../|Service.. . 31 359 18.2) 88.5 11 3 0 0 $25,000) Single screw, yo : a 
Cushing—steel., 1887 1889 Ditto....... ....../Service....| 116 1,720 22.5 138.7 148] 5.2 3torpedotubes | 31 pdr. R. F. 82,750) { cabereuninden. —— 

ie a) PRan 1809. ! | Tow alron W tien Debates! 3 18in.  tor- 

Neen eee ee ee So Eiisicsasssaconvbrdcadsabetat Building. | 120 1,902 150 15.51 4.7 4 pedo tubes | 4 l-pdr. R, F. 113,500 Ditto. 
Whitehead 


* Contracts for these ships were opened on Oct. 17, 
$575,000 for both Nes. 8 and 9, or $80,000 for all three. 


prepared from material furnished us by Mr. Philip 
Hichborn, Chief Constructor U. S. N. and Chief 
of the Bureau of Construction and Repairs. We 
have arranged the ships under nine class headings 
for the purpose of more ready comparison of dates, 
dimensions and cost. 

We have omitted in the large table the thickness 
of armor used on the coast defense 
armored cruisers, but we add_ this 


battleships, 
monitors and 
item of information as below: 


r hic ‘kness of armor on 


Sides, Turrets, Bart vets, 
Name. ins. ins ins. 
eae .. 3-14 5u—15 6—8—15 
I aba abenee = 12 2 Ee 
Massachusetts : 18 6—18 6-8 -17 
ON SR ee 18 6—18 6 -8—17 
Oregon deanes ‘ 18 6-18 6—-8—17 
Puritan ‘ : i 8 uu 
Miantonomah...... Been! So dbdinlnt 
Awphitr'te 9 7 11% 
Monadnock .... 9 The tle 
Terror... : 7 11% nai 
Monterey ecdblin shenek browns 13 7-8 th -14 
Maine...... - 2 8 2 
New York...... 4 5% io 
Brooklyn Feb aecéiqdencses a8 ble 4 
Katahdin... eel 6 


The Newport News Shipbuilding 


rifle, and “R. F."’ means rapid-fire gun. ‘The prices 
given are either the contract prices or the limit of 
eost fixed for government work. 


RDCLAMATION OF THE POTOMAC FLATS 
AT WASHINGTON, D. C.* 

The Potomac River from Little Falls to its mouth 
is at tidal stream, the tidal range at Washington 
being 3 ft.. and at its mouth 1% ft. There is a good 
channel all the way to Washington, which is rather 
shoal in a few places and is bordered on the sides 
with large areas of flats or marshes. From the earliest 
times there have been always two channels in the 
harbor of Washington and sometimes three. The Vir- 
ginia Channel is the widest and deepest, passing be- 
tween the Virginia shore and the Analostan Island. 
In 1806 this was closed by a dam between the island 
and the shore, and was forced over to the George- 
town side, forming the Georgetown Channe'. The 
island thus became a training dike, but was not long 
enough. The shoal place remained shoal, and a large 
area of flats was _ created below the Asland. The 


* Abstract of a paper by Lt.-Col. Peter C, Hains, 
Uw. S. Engineer Oorps, read before the American So- 
ciety of Civil Engineers, Dec. 20, 1893. 


‘ompany was the lowest bidder, at aimatntas No. 


ai Gukinns either No. Sor9: 





posed to fill the flats to a level of 6 ft. above low 
tide and protect it from overflow by an embankment. 
In 1882 a board of engineers consisting of Lieut.-Cols. 
Gillmore, Craighill and Comstock, of the Corps of 
Engineers, submitted a plan combining the harbor and 
shore lines and the low-grade filling and surrounding 
embankment of Mr. Abert’s plan with the high-grade 
filing and sluicing ponds proposea by Mr. Twining in 
1879. The board regarded the rebuilding of Long 
Bridge with wider spans and piers offering less ob- 
struction to the flow of water as essential. This plan 
was adopted by Congress and has been near'y car- 
ried out. The low-grade filling below Long Bridge 
was modified in 1887 to a fill 3 ft. above the freshet 
line, along the axis of this area, sloping off to about 
6 ft. at low tide, the margin on efther side. For the 
flushing ponds a single lake or reservoir was sub- 
stituted. The total area of flats reclaimed is about 625 
acres, requiring about 12,000,000 cu. yds. of material. 
The law contemplated the taking of the greater part 
of the material required from the bed of the river. 

The first contract made was for dredging the chan- 
nel to 20 ft. depth and 400 ft. width. The plan was 
to dredge the material in the ordinary way, and con- 
vey it in bottom dumping scows to a receiving basin, 
where it was to be discharged, and again taken up 
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by a dredge and deposited in cars and hauled to the 
dumping ground by a locomotive. This necess tated 
the handling of the material twice, and the construc- 
tion of a long line of trestlework whih scon became 
useless. The trestle was built on piles mostly, 6) to 
70 ft. long, cut off at about 10 ft. above the surface 
of the flats and capped with timbers. On these caps 
longitudinal timbers were laid and on the latter the 
rails. The cars were double side-dumpers, holding 10 
cu. yds. each, and were hauled out fn trains of ten cars 
each, the contents being all dumped at one time. For 
putting the material on the flats above Long Bridge 
13,000 lin. ft. of trestle was constructed, and there 
were deposited on this section about 863,000 cu. yds., 
giving only about 66 cu. yds. per lim. ft. of track 
built. To facilitate loading, the tracks at the receiv 
ing basin were only 4 ft. above low tide, rising by a 
grade to 12 ft. Below Long Bridge the singe line 
was mostly 12 ft. above the flats, and 557,000 cu. 
yds. were dumped from 7,400 ft. of trestle; this gave 
about 75 cu. yds. per lin. ft. About 120 acres were 
thus covered by deposits to a depth of about 6 ft. 
above mean low tide. The trestle cost $30,000, or at 
the rate of 2 cts. per cu. yd. of material hand.ed. 
After dumping from the cars the material had to 
be leveled off by means of a Worthington force pump. 
By means of this water was forced through a 4-in. 
wrought iron pipe with a hose and nozzle attached, 
but the method was not satisfactory. The material 
was dredged from an average depth of 18 ft. below 
mean tide and raised by the first operation 8 ft. above 
tide or 26 ft. in all. It was then towed to the re- 
ceiving basin, dropped, again picked up and raised 
28 ft. and loaded into cars. The rise of the grade of 
the tracks made a still further increase of 6 ft. or a 
total lift of 6O ft.; whereas, the average difference in 
level between the material in the river and on the 
flats was only about 21 ft. The price paid was 21,2 
cts. per cu. yd. (scow measurement), which included 
all the profits to the contractor. 

At the same time the construction of embankments 
was begun along the margin. These were formed in 
water 2 to 4 ft. deep at low tide. The wuraterial wus 
uvstiy soft alluvium with some sand. The embank- 
ments were made as follows: An ordinary light draft 
chimshell dredge would make a cut 6 ft. deep at mean 
low tide and wide enough to enable her to work con- 
veniently, depositing the spoil on the side toward 
the proposed fill. Where the water was deep a second 
cut would be made widening the trench. Stone was 
then thrown into the trench, forming a ridge 9 ft. 
high, with slopes of 1 on 1. The trench was then 
further widened and deepened by a dredge with a 
longer boom or with a chute carried on a scow. An 
endless chain dredge was used after the first cut was 
made, by which the material was lifted to a height 
of about 12 ft. and dropped into a hopper, from which 
it was fed to a conveyor and carried to a place of 
deposit. This conveyor was a line of little cars form- 
ing the links of an endless chain, supported on a 
frame built on scows moored alongside the dredge. 
By this means the embankments were raised 12 to 
15 ft. above low tide. Where the chute was used 
the material was softened by handlivg, and, aided by 
a stream of water, would run 200 or 300 ft. beyond 
the end of it, thus giving a very flat slope to the em- 
bankment. 

This work extended over a period of seven or eight 
years, and about 844 miles of embankment were thus 
formed. Time had to be allowed where the material 
was soft for it to harden, and in such cases the work 
progressed very slowly. The stone in the trench 
formed a footing for the embankment and a founda- 
tion for the dry wall that was afterwards constructed. 
This wall from low-water level was 6 ft. high, 6 ft. 
wide at the base, 3 ft. wide at the top, with the 
back vertical, and cost $1.70 for the stone and $1.45 
for the labor per cu. yd., or a total of about $2.80 
per lin. ft. of wall. 

The hydraulic dredges used on the Potomac ex- 
cavated the material from the bed of the river and 
deposited it at the desired place on the shore with 
one operation. The machine consisted of a large ro- 
tary pump mounted on 4 scow, fron) which a cast 
iron pipe was led to the bottom of the river. The part 
leading into the water could be moved about a center 
from one side to the other, and the end of the pipe 
thus described the are of a semicircle about 60 ft. 
diameter. The pipe was made with flexible joints and 
was carried on pontoons to the shore. The rubber 
joimts were a source of much expense. Under favor 
able circumstances 30 to 40% of the volume pumped 
would be solid matter; but such large quantities did 
not give good results; as a rule, 10 to 20% was easily 
handled, with the engines making 125 revolutions per 
minute. Working in soft material one dredge aver- 
aged 350 cu. yds. per hour for days, the length of the 
discharge pipe being 3,000 ft. and the height above 
water level 6 to 12 ft. On one occasion 800 ci. yds. 
per hour were deposited at a height of 10 ft. above 
mean low tide and at a distance of 1,200 ft. 

Clay, in passing through the pipes, would take the 
shape of balls about 5 ins. in diameter and boulders 
as large as a man’s head have been forced through. 


A certain amount of sand and gravel could be handled, 
when mixed with mud or clay, but pure clay could 
not be handled with advantage, as it cut away the 
shell of the pumps very rapidly. In sand the dis- 
charge pipes were also apt to fill up so as to largely 
reduce their capacity. On one occasion the sand in 
the pipes was packed so hard that forcing the water 
through them for two days did = not clear them 
The water flowing through the discharge pipe at or- 
ordinary times had a velocity of about 10 to 15 ft. per 
second. By this method about 5,000,000 cu. yds. of 
neiterial have been dredged and deposited on the flats 
at a cost of from 12.37 








cts. to 15.45 ets. per eu. yd 
The cost of excavation by the use of the Riker pump 
was about 13 to 144% cts. per cu. yd. 

The total amount of material deposited on the flats 
up to Jan. 1, 1883, was 9,45 ‘ 





cu. Yds. Converting 
place measurement into scow measurement on the 
basis of 20 excess, the average price for the whol 
work done would be 11% cts., including the profit of 
the contractor, or a little more than half the cost of 
the same work done by means of scows and railroads 
ou trestles. The filling of marshes in proximity to 
cities will often pay the cost from the enhanced value 
of the land created and is usually desirable from a 
sanitary point of view, and the hydraulic meth! is 
in many places an economical one. It le found on the 
Potomac flats that the settlement in materiak wos 
very small where there was a moderate quantity of 
sand in it; but where it was pure mud it was con 
siderable and long continued, amounting in three years 
to 2 or 3 ft., and in seven years more to 14 ft. addi 
tional. 

According to the plans adopted the Washington chan 
nel will be closed at the upper end and become an 
arm of the river, in which the tides would rise and 
fall, but with no tendency to clear itself. With a view 
therefore, of clearing it from pollution of sewage, ete 
a large reservoir was designed to receive water on 
the flood tide from the Virginia channel and discharge 
it into the head of the Washington channel at the 
ebb. The area of the reservoir, as laid out, was 111 
acres, with a depth of 8 ft. below low tide. The 
mean duration of flood tide is about 5% hours and 
of ebb about 6 hours, and about 14.500.000 eu. ft. 
would be received on the average flood tide vor 
29,000,000 cu. ft. daily. After carefal study it was 
decided that the inlet gate might be dispensed with, 
and an open connection made with the Virginia chan 
nel. It was hoped the flow of the river would keep 
the water level at the site of the inlet above that at 
the outlet, and experience has justified this 

ffhe mud at the outlet has a depth of about 75 ft 
below tide. The structure for the outlet gate was 
built upon a pile and grillage foundation, the piles 
being spaced so as to receive a weight of about lo 
tons each. The structure consists of a dam of ma- 
sonry, with six arched openings, connected to the ad- 
jacent fill on either side by wing walls. The nead 
walls are built of granite and the wing walls ef con- 
crete; the openings are 6 ft. wide and 1214 ft. high 
to the crown of the arch. The gates are in pairs, 
pivoted on vertical axes and swinging, while open, 
into recesses in the side walls. They butt, when 
closed, like the gutes of a canal lock, on miters at 
the bottom and top and move easily on the slightest 
pressure. They close automatically when the tide 
begins to rise at the head of the channel, shutting 
off ‘the passage of the water into the reservoir, and as 
soon as the tide begins to fall they open and allow 
the water to flow from the reservoir to the Washing- 
ton channel. 


A RENBPWABLE SEAT GATE VALVE. 
The superiority of gate valves to globe valves 
in any system of piping where it is an object to 
reduce the resistance to the flow of finid in the 





Fig. 1. Fig. 2. 


pipe, has long been known; but it is only recently 
that it is coming to be generally appreciated by 
users of valves. The simplicity of globe valves, 
and the convenience with which the seat may be 
refaced or renewed in case of injury, have had much 
to do with their popularity, and many efforts have 


been made to design gate valves which could be 
repaired with similar. ease. 

We illustrate herewith a new style of gate valve 
with a renewable seat and with other novelties in 
design which promise excellent results in practice 
Fig. 1 is a perspective view of the valve, and Fig 
2 is a vertical section. The bonnet of the valve 
is made entirely separate from the body and is 
attached to it by a steel U-bolt, which passes en 
tirely around the valve body, as seen in Fig. 1 
The joint between the bonnet and the body is 
packed by a hard lead washer and the valve can 
be easily taken apart without injurying the washer 
so as to require its renewal. The bonnet is flat 
ind narrow, with just enough space inside to per 
mit the valve disk to rise and give the full diam 
eter of the opening. Om the fhat sides of the bon 
net are sectional or part threads, with which the 
thread on the valve stem engages 

Referring to Fig. 2, the valve disk has a straight 
flat bearing against the renewable seat C and is 
foreedl tightly against it by the self-adjusting half 
ring wedge D secured loosely in the valve shell 
The wedging on the disk is thus applied on wedg 
ing surfaces diametrically opposite each other; thus 
the wedging pressure is properly equalized on the 
entire disk and a tight joint on the opposite face 
s insured. The pressure of the steam or liquid on 
the back or wedge side of disk also aids to make 
a tight-closing valve 

Fig. 3 shows a perspective view of the 
renewable seat. A special spanner is fur 
nished by which this seat may be put in 
place or removed in a few moments and 
without taking off the valve or in any 





way disturbing its connection with the 
Fig. 3. pipes. In valves with iron bodies the re 
newable seat C screws into a second brass ring 
permanently fastened in the iron shell. This is 
to prevent the seat piece from rusting fast in place 
aml giving trouble to remove. Fig. 4 shows the 
method of inserting and screwing in a new seat. 
The seat piece is a flanged ring with exterior 
threails and. interior lugs with which the spanner 
To start the seat true it is held on the 





of the spanner and the milled edge is 





Pig. “5, 


turned with any pointed teol until the threads en- 
gage. The other end of the spanner is then in- 
serted to screw it home. 

Another important feature of this valve is the 
provision of an automatic by-pass (forming part of 
all valves above 2% ims. in size), by which the 
pressure on the two sides of the disk are equalized, 
or partially equalized, before the valve disk 
moves on its seat. Thus the most prolific source 
of the wear and cutting of the seat is eliminated 
and the valve opens very easily and with little 
strain and wear on the threads. Fig. 5 shows 
the opening in the disk which constitutes the by- 
pass. When the valve is shut, the end of the 
valve stem closes this by-pass opening, but the first 
one-sixth turn of the valve wheel opens it to its 
full width, and permits equalization of pressures 
on the two sides of the disk 

Another important feature of this valve is that 
when it is wide open a collar (V, Fig. 2.) at the 
top of the threaded portion of the stem seats 
against a ring U at the top of the bonnet, thus 
taking the pressure of the stuffing box, preventing 
leakage through it, and permitting it to be re- 
packed when the valve is under pressure. Among 
other claims for this valve are that the shell is so 
short and rigid and the wedging surfaces so small,, 
that the disk is not likely to be stuck fast by un- 
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equal expansion and contraction. It is impossible 
for anything to lodge on the seat of the valve and 
interfere with its tight-closing, because the disk 
and the seat have straight parallel faces. As the 
pressure on the back of the disk keeps it tightly 
pressed against dts seat, it actually cuts away 
(ike the action of the blades of a pair of shears) 
anything in its path. This feature, combined with 
the renewable seat, makes the valve especially 
suitable for blow-off purposes. Every valve is 
warranted to stand a working pressure of 150 Ibs. 
per sq. in. The manufacturers of these valves are 
the Lunkenheimer Co., of Cineinnati, O. 


WATER PURLFICATION IN) AMERICA, 
(Continued from Vol, XXX., p. 449.) 
The Warren Mechanical Filter. 
Mechanical filtration is a somewhat broad term 
used to denote those systems of water purification 
in which an exceedingly rapid rate of filtration is 
made possible by means of mechanical devices for 
frequent quick and thorough washings of the filter- 
ing material without removing it from the filter. 
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This form of filtration is now. generally supple- 
mented by the use of some harmless chemical 
which acts as a coagulant and precipitant and is 
designed to assist in both the rapidity and. effi- 
ciency of filtration. It is claimed that by means 
of frequent and perfect eleansing of the filtering 
material, together with the use of a coagulant, 
more perfect results may be obtained by this than 
by any other form of water purification, and at 
much less cost. Such claims can be discussed 
more Satisfactoriiy after the various systems have 
been described, so it only needs to be said here 
that mechanical filtration has been rapidly and 
widely adopted in this country and has so many 
strong points that it deserves serous attention by 
all who are interested in water purification. 

In general it may be stated that all forms of 
filtration on a large scale, mechanical or other- 
wise, have originated in an attempt to remove 
suspended matter from waiter. It has been after- 
ward found that processes which were successful 
in this respeet have also effected a more or less 
complete bacteriological purification at the same 
time. Therefore it is not at all strange that one 
of the best known and most successful systems of 
mechanical filtration, the Warren, should have 
been devised for the clarification of the water used 
in a large paper mill, where a high degree of clear- 
ness was essential. 






The Warren gravity mechanical filter was 
patented in 1885 by Mr. John E. Warren, agent 
for S. D. Warren & Co., paper manufacturers, of 
Cumberland Mills, Me. The first plant was 
erected in the company's mills in 1886 and 
had a daily capacity of 12,000,000 — gallons. 
Until the spring of 1893, so far as can be learned, 
this was the largest mechanical filtration plant in 
the United States, if not in the world, and it ap- 
pears that it is still the largest imdustrial plant. 

In 1887 plants were built for the public water 
supplies of Augusta and Brunswick, and in the last 
four years for a number of cities, as shown in the 
accompanying table, while a large number of paper 
and pulp mill plants, with an aggregate capacity of 
about 60,000,000 gallons, and some other industrial 
plants, have been built since the system was in- 
vented. The patent secured in 1885 covers the 
combination of a filtering apparatus containing a 
false bottom for supporting the filtering materia! 
and a toothed agitator, vertically adjustable, and 
the same in combination with a plunger for giving 
the agitator its adjustment and rotation. The 
agitator is designed to loosen the sand in washing.* 


the filter plants included in the table has been 
secured. Most of the information relates more 
especially to the general features and the opera- 
tion of the plants, some of which is embodied in 
the accompanying table; but the precipitating tank 
and filters at Athens, Ga., and the alum apparatus 
at Decatur, LL, are described in detail, as repre- 
senting the latest features of the system. 

Before considering the several plants, some in- 
formation may be given regarding the filtering ma- 
teri] furnished by the company, which is selected 
sand of three grades of fineness from Lake Sebago, 
Me. The sand is dried in the sun during 
the summer and in pans over we0od fires in 
the winter. A mechanical sifter, consisting of 
a revolving sereen driven by a kerosene engine, 
separates the sand into three grades, air being 
forced through the screen to drive out the dust. The 
sand is shipped in bags of 1 eu. fit. capacity, about 
eight tons be'ng required for a 10-ft. filter tank. ‘he 
Lake Sebago sand contains a large proportion of 
white quartz, is quite angular, and appears to be 
well suited for a filtering material, but no me- 
chanical analyses of it have yet been made. The 
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7, PLAN OF WARREN FILTER PLANT AT ATHENS, GA, 


In 1889 a patent was taken out for a central 
well containing the inlet and waste pipe, connect- 
ing gutters and a_ vertically moving shaft or 
agitator in connection therewith. This patent 
covers the filter proper as now made by the Cum- 
berland Manufacturing Co., buf in July, 1890, an 
important adjunct to the plant was patented by 
Prof. Henry Carmichael, of Malden, Mass., and 
assigned to the company. This pump was designed 
to remedy defects in that previously used by the 
company. The device invented by Professor Car- 
michael, and described further on, provided for the 
admission of a coagulant at a rate aceurately and 
automatically regulated by the flow of unfiltered 
water. A prominent feature of the system, though 
not always used, is a preliminary settling tank, 
which becomes a precipitating tank when a co 
agulant is used. 

The filters are manufactured by the Cumberland 
Mfg. Co., of 220 Devonshire St., Boston, Mass. 
Mr. John E. Warren, the inventor of the filter, is 
the president, and Mr. Walter B. Nye is the man- 
ager of the company. Through the kindness of 
Mr. Nye and of the officials of some of the water- 
works concerned, the following matter regarding 

* The filters built after this patent were fully fllus- 
trated and described in Engineering News of Nov. 
19. 1887. The Cumberland Mills, Augusta and Bruns- 


wick plants are to be rebuilt in accordance with 
later improvements. 





finest grade of sand is used for clayey waters, and 
the coarsest for those carrying vegetable matter, 
the latter water cloggimg the sand the quickest. 
With reasonable care in manipulation practically 
no sand és lost in washing. 

Crushed white quartz has been tried by the com- 
pany as a substitute for sand, but with no better 
results. The samples submitted have been offered 
at prices ranging from $10 up, but with the ex- 
ception of Pontousic quartz, which costs $25, none 
of it is as even and regular in grain as the com- 
pany’s Lake Sebago sand. The on'y advantage 
of the white quartz would therefore be its greater 
popular attractiveness on account of its color. 

Athens, Ga.—The titers at Athens are in con- 
nection with works built in 1893 by the city, which 
was previously supplied from works built in 1882-3 
by a private company. The new works take their 
supply from the Oconee River, at a point about a 
mite. from the center, but within the limits of the 
city, and above contamination. The river flows 
through a freestone and red clay country, and 
during the greater part of the year carries a large 
anrount of red clay §n suspension. The bulk of 
this clay is removed by simple sedimentation in a 
12,000,000-gallon settling reservoir. It is to re- 
move the balance of the suspended matter and at 
the same time effect such other purification as may 
be needed that the filters are used, the water sup- 


, 


din 


' 
; 
' 
t 





















































MRA SES RNR MLS NATE LD RA AOR LED OE 





Jan. 4. 1894. 


ENGINEERING NEWS. 


~ 
é 





plied to them being fairly constant in quality, al- 
though before sedimentation it is sometimes very 
muddy. 

A sample of water from the river at, the 
mouth of the intake, taken March 26, 1802, was 
analysed by Mr. H. C. White, and showed 52.53 
parts per 100,000 of suspended matter.. On stamd- 
ing 24 hours the most of the suspended matter 


settled. On adding %4 grain per galon of potash 


alum to the water (probably the settled water), al- 
lowing it to stand % hour, and then passing it 
through filter paper the water was almost perfectly 
upon 


elear and analysis showed no albuminoid 
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This allows the water in the tank to pass out, after 
which the revolving agitator, or rake, is set in mo- 
tion and forced down into the bed by means of 
the driving apparatus shown in elevation in Fig. 
8, and more plainly in the perspective view, Fig. 
% <As the agitator moves through the sand, fi!- 
tered water is allowed to flow back into the clear- 
Water compartment and up through the sand to 
wash away the dirt from the Yoosened sand. When 
the wash water runs clear the agitator is with- 
drawn and filtration resumed. 

The wash water is collected in the annular space 
surrounding the central inlet 


pipe, and alse to 


oa 


FIG. 8. SECTION AND ELEVATION OF ATHENS FILTERS 


ammonia, and 0.008 parts per 100,000 of free 
ammonia. The original ammonias are vet stated, 
but a sample taken a few days earlier, apparently 
from about the same source, after stand- 
ing 24 hours, showed 0.004 part per 100,000 of al- 
bumineoid ammonia, and 0.001 part of free ammon a. 
The suspended matter in this sample was 11.35 parts 
per 100,000 before settlement and 7.49 parts after, 
a decrease of about 34% by simple sedimentation. 

The water is taken from the river to a pump 
well through 500 ft. of 20-in. pipe. A centrifu- 
gal pump lifts ithe water to the large settling reser- 
voir. The reservoir and pumping station are very 
near together and the filtermg plant is adjacent 
to the pumping station. 

The precipitating tank and filters at Athens are 
housed in a 30x 63-ft. frame building, shown in 
plan and Figs. T and 8S. The 
tank is 25x26 ft.. by S ft. deep, and has a ca- 
pacity of about 39,000 gallons. 

As the water enters the tank an alum pump de- 
livers to it a fixed amount of alum in solution, as 
described in detail in connection with the Decatur 
plant. Some of the suspended matter is deposited 
in the tank before it passes to the filters. 

A float valve connected with the pipe which 
supplies the tank maintains the water in the latter 
at a constant level. If the supply is cut off the 
water in the tank falls about 6 ins., to the level 
at which the pipe supplying the filters is generally 
placed. 

It is claimed for tthe precipitating tank that it 
affords opportunity for chemical reaction between 
the coagulant and the bases in the water and for 
the heavier sediment and a portion of the coagu- 
lated matter to settle. The five filter tanks are 
each 10%, ft. in diameter and about 8 ft. deep, 
built of 3-in. Song-leaf pime staves, shaped tuo a 
circle, and heavily hooped. The tanks are shown 
in plan dm Fig. 7, in elevation and section by Fig. 
8, and in perspective by Fig. 9. 

A local coarse red sand is used, resting on a 
perforated copper ‘bottom, supported as shown in 
Figs. 8 and 9. 

The water enters the filter through the central 
inlet, and passes downward through the sand and 
the perforated ‘bottom of the fiter to the clear 
Water compartment, from which it goes through 
the collecting main to a headbox or weir. ‘This 
weir has its crest 20 ins. below the water level in 
the fitters and precipitating tanks, and thus re- 
stricts the head to this amount. 

To wash the filter the inlet and outlet valves are 
closed und the valve on the pipe connecting w'th 
the space surrounding the inlet pipe is opened. 


cross-section ‘by 


sume extent by the gathering pipes, which extend 
from this space ito the pockets at the outer top 
edge of the filtering material, as shown in Figs. 
Sand 9. 

A brick clear water ‘basin 40 ft. in diameter and 
20 ft. deep, giving an available capacity of about 
185,000 gallons, is provided, and the filters are se 
operated as to keep this basin full. 
not covered. 


The basin is 
It is located in marshy ground, and 
hotitom of There much 
seepage through the lower 5 fit. of the basin wall, 
which is 40 ins. thick, that no cement plastering 
could (be kept in phice, but the upper 15 ft. is plas 
tered with Louisville 


has a concrete, was so 


cement,* 

During the pumping test the filters were operated 
at ‘the rate of 1,250,000 gallons, but the daily rate 
since September has been about GO0O,Q00) gallons. 

Amnpronia alum is coagulant at an 
average rate of 0.5, a maximum of 0.7, and a win- 
imum rate of O38 grain per gallon. The alum is 
bought of Harrison Brothers & ©o.. and costs 1.8 
ets. per Pb... delivered at the works. This is at the 
rate, on the average, of 71.4 Ibs., or $1.29, per 
1,000,000 gallons. Without ithe large settling reser- 
voir more alum would be required. 

The frequency of washing the filters depends, of 
course, upon the condition of the water, and the 
rate of filtration, and has varied from 5 to S-hour 
{utervals, or from 6 ty 4 times per day, requiring 
from 2 to 5% of filtered water. 

No special difficuities have ‘been encountered in 
operating the plant, and there have been no com- 
plaints regarding the use of alum. 

The filtering plant proper cost $7,175 without 
sand, and the buitkding $1,850, making a total of 
$9,025. The clear-water reservoir cost an addi 
tional $2,600. The city wished an extra tank, so 
five instead of the usual four were put in. The 
settling reservoir was ‘built under exceptional cir- 
cumstances, at a reported cost of only $2,000, use 
being nvade of a railway embankment. 

Unfortunately no chemical or biological examina- 
tions of the filtered water are available. 

The information regarding the operation of the 
Athens plant, since put in use, was furnished by 
Prof. C. Morton Strahan, one uf the water com- 
inissioners. 

Decatur, I1.—The alum apparatus used with the 
Warren filters is shown in Fig. 10, redrawn from 
a photograph of the Decatur plant, amd in detail 


used as a 








* Wor an interesting but brief account of the diffi- 
«nities encountered in walling up this basin, which 
required a pile foundation, see an article by Mr. J. 
W. Barnett, City Bugineer of Athens, the “Athens, 
Ga.. Water Supply.” in the “ Engineerng Society 
Auouil” for 1803, of the University of Georgia. 


by Fig. 11. 
eatur, one of which is-shown covered in fhe view. 
A strong 


There are two alum pumps at De 


solution of alum is prepared in the 
upper or mixing tank, shown in Fig 
mixing being admitted 


10, steam for 
perforated lead 
tee. Im the two lower tanks the solution is diluted 
to 3°), its strength being determine! by urin ometers, 
furnished 


through a 


with the alum apparatus, graded to in 


dicate specific gravities ranging from 1.4) to 1.06 
This solution is stirred, when necessary, with 
wooden paddles. A ‘brass outlet pipe, a rubber 


valve and a rubber float are provided to draw the 
svlution from the lower tank to the pump tank 
The pump is of rubber and has six holbow 


rubber arms, as shown in Pigs. 10 and 1, bend 


\-lhlh 


ing at the hub and passing along the pump axis 


to a deflecting cup, where the liquid is thrown 
down into the water as it enters the precipitating 
tank. 

The pump is driven by a 


propellor, placed in 


eight -bladed 


mah as it 


wheel, or 
the supply 
the precipitating tank 


enters 
The speed of the wheel, 
and therefore of the pump. corresponds with the 


velocity of the incoming water, so that given a 


standard svlution of ‘the coagulant it is admitted 
in exact proportion to the amount of 
treated. By 


the pump 


Waler being 
lowering the level of the solution in 
tank, or by 
of the arms of the pump with 


stepping up one or more 
a soft rubber plug, 
the amount of coagulant used per gallon of water 
may ‘be varied without changing the strength of 
the s@ution. 

Aside from the information given im the table it 
may be stated that the Decatur water-works were 
built in IS71. 


River, the daily 


The supply is from the Sangamon 


pumpage being about 2,000,000 


gallons. The water is said to be very muddy. The 
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Fig. 9, View of Filter Showing Sand Agitator and 


Driving Machinery 


precipitating tank and filters are located on a hill 
some S80 ft. above the pumps, and the filtered 
water gues back to the high duty pumps under that 


head. The filters are washed about once in eight 
hours. There is a clear-water reservoir, uncov- 
ered, of about 1,500,000 gallons capacity. 
Oshkosh. Wis.—The wuater-works here were 
built by the Oshkosh Water Co... in 1884. The 
supply was formerly from artesian wells, but is 
now pumped from Lake Winnebago. The water 


contains so much vegetable matter ws to give it a 
odor and appearance, The average 
daily amount of water filtered during the past year, 
about 2,000,000 gallons, and the maximum 
was 2,946,000 gallons. 


bad taste, 


was 











fm 

The fitters are in the pumping station, about 100 
ft. from the lake, and necessitate extra pumping 
with an average lift of about 13 ft. This is ef- 
fected by a Webber centrifugal pump, driven by 
a Westinghouse engine. The cost of this extra 
pumping for the last fiscal year was $1,200, When 
the water is particularly dirty the top of the sand 
quickly becomes covered, stopping the flow, but 
this is easily remedied by allowing the agitators 
to remain about 2 ins. deep in the sand, and re- 
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volving them a few times every 20 to 30 minutes. 
Not over one-fourth of the filtering material has 
been replaced during the ‘three years ét has been 
in use, 

The cost of operating the filters, not including 
extra pumping, is stated as practically nothing by 
Mr. W. G. Maxey, Treasurer of the company, who 
has kindly given us information regarding this 
plant. See the accompanying table for other facts 
and figures. 

The filtered water passes to a 500,000-gallon 
covered reservoir, originally used to store artesian 
well water, and protect it from the light. ‘This 
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gallon having been converted to parts per 100,000 
for convenience: 


Total solids in solution................. 7.2889 
CRPOOORS OF TUNG... voc cacesssccesssonsye 2.1438 
CUBE 5s i526 divedeinss > -Sedivataeee 0.2744 
Wire Dig. on kas strnsc nd ohkpenined 0.0070 
Albuminoid ammonia.................. 0.0114 


So far as known, no analysis of the water before 
filtration has been made. 

Macon, Ga. 
in a somewhat experimental state as yet, 


Filtration at this place seems to be 
small 





ALUM TANKS AND AUFOMATIC PUMPS AT DECATUR, ILL. 


representing three different systems having 
heen secured from the manufacturers, and put up 
and operated by the water company, of which Mr. 
A. E. Boardman, of Macon, is president. These 
water-works were built in 1881 by the Macon 
Gaslight & Water Co. The suppty is now pumped 
from the Ocomulgee River to a reservoir and tank. 
The water of the river is said to be so muddy as 
to make purification necessary before it can be 
used for household purposes. The finely divided 
clay and mica in the water make filtration some- 
what diffienlt. The filters are on the bank of the 
river, about 25 ft. above low water, and necessi- 


plants 





Principal Features of Warren Filter Plants Connected with Public Water Supplies. 





Guaranteed Work- Cost 
Cap. settling capacity —Filtering material-. ing plant, ex- 
Date put or precipating —filters, galls.~ Area, D'p'th, b’d, Alum ae 
in use. tank, galls. Total. Per sa. ft. Kind, sq. ft. ins. ins, 7 build’g 
Augusta, Me........... 1887 None 600,000 = 6,000 Fine gravel 100 Ok Wh caja 
Brunswick. Me.”......_ 1887 None 600,000 = 6.000 Fine sand 190 - No i os 
Oshkosh. Wis........ Dec., "90 None 2,000,000 3.636 Fine sand 550 % 15 No $20,000+ 
a | erie Aug., 92 50,000 50000 «2.976 Coarse sand 168 24 2 Yes ac 
Caleis, Me.......... .Jan., ‘93 acer anes 1,500,000 5 AAS Coarse sand 275 20 20 PO eee 
Durham, WN. C........; Aug., '93 37,900 900,000 3,571 Coarse sand 252 26° 2 Yes $4.500 
Athens, Ga. ....- Sept., '93 39,000 1,000,000 2,381 Coarse sand 420 24 29 Yes TA75 
Roeocnter, Tl ...cecscsccd Oct., °93 110,000 3,000,000 2,976 Coarse sand 1,008 24 20 Yes 19,000 
Winfield. Kan......... ee: =") gedaan eenebs 1,000,000 nace” Seggicwmaeeeels owe iowat bg uf Yes eveeeess 


* Not now in use, owing to abandonment of old source of supply. 


connection with other filters, regarding which see text. 


reservoir is covered by a high roof, with screens 
for ventilation in each end. * 

Durham, N. C.—The plant at Durham was put 
in on account of the turbidity of the Eno River, 
from which water is pumped to a reservoir by 
water power, with steam power in reserve. This 
reservoir has an estimated capadity of 6,000,000 
gallons, is some five miles from the town, and 
evidently serves as a settling reservoir for the 
water prior to filtration. For other information 
regarding the plant see the table. 

An analysis of this water after filtration, and 
ufter passing from the reservoir, five miles distant, 
to a tap in Durham, was made at the North Caro- 
lina Agricultural Experiment Station, at Raleigh, 
and reported Oct. 3, 1893, by Mr. H. B. Battle, 
Director of the Station, 


as follows, the grains per 





‘The Oshkosh filters were illustrated and briefly de- 
seribed in Engineering News of Oct. 31, 1891. 


+t Including extra pumping plant. t Used in 


tate extra pumping, with an average lift of about 
30 ft. 

Most of the information at hand regarding the 
Warren filters at Macon is given in the accom- 
panying table. The amount of alum used in all 
the filters during the year for 270,028,000 gallons 
of water was 27,848 Pbs., a little over 100 Ibs. per 
1,000,000 gallons, and between 0.7 and 0.8 grains 
per gallon. The maximum amount was 1.5, and 
the minimum 0.5 grains per gallon. The only 
complaint regarding the use of alum is reported 
to have been from a manufacturer of soda water. 
The alum is bought of Geisenheimer & Co., 189 
Iront Street, New York, and is said to be ordinary 
lump alum. An uncovered clear water reservoir 
with a capacity of 2,225,000 gallons is in use. 

Augusta and Brunswick, Me.—These two plants 
need no desaription further than that given in the 
table. 
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Calais, Me.—The Cahkiis Water Co., now con- 
trolled by the Maine Water Co., built works in 
1886, taking a supply from the St. Croix River by 
gravity. The river carries a large amount of fine 
vegetable matter, sawdust and bark, it being used 
for logging and mill purposes. This matter could 
not be satisfactorily removed by screens, and 





Fig. 11. 


Cetails of Alum Pum-, 


choked up the hydrants and services so badly that 
a filtering plant was provided, as described in the 
table. It fis located on a branch of the river, and 
necessitates pumping to a height of about 18 ft. 

Winfield, Kan.—The water-works were built in 
1883 by the Winfield Water Co. The supply is 
pumped from the Walnut River to a reservoir 125 
ft. above the main street. A '1,000,000-gallon 
Qyphant filter is reported as having been put in 
here in 1889, and the 1,000,000-gallon Warren filter 
will probably be in operation soon. 


BACTERIOLOGY 
FILTRATION. 


The importance of bacteriological studies of 
water supplies have been recognized by scientists 
for only a few years and it is only since the re- 
cent cholera seare that such studies have received 
much consideration in this country, except among 
the advanced students of sanitation. Some facts 
and reflections in this connection are given in 
“Longman’s Magazine’ for December, by Mrs. 
Perey Frankland, from which the following in- 
formation has heen taken: 

For many years artificial sand filtration wis con- 
sidered by chemical experts as of no value, because 
it effected so little chemical change in the water. 
It was used to produce a clear rather than a pure 
water. 

In 1884 the new bacteriological water tesis of 
Dr. Koch were for the first time applied to the 
London water supply by Prof. Percy Frankland, 
resulting in the surprising demonstration that by 
sand filtration the number of bacteria in Thames 
River water were reduced 99.2%. Regular monthly 
examinations of the London supply were after- 
ward made by Professor Frankland, which, with 
numerous studies elsewhere, have shown conclu- 
sively the value of sand filtration for the removal 
of bacteria from water. 

It is interesting to note in connection with the 
London investigations that; 

At the time when these results were first published, 
the public, instead of being reassured by these 
were greatly alarmed, and it is a matter of history 
that the mere demonstration of the presence of micro- 
organisms in drinking water eansed 9 fall in the price 
of several of the water companies’ stocks! 

Reference is made to the well known fact that 
Altona, with a filtered water supply, almost es- 
caped the cholera epidemic which recently raged in 
the adjoining city of Hamburg, with an-unfiltered 
supply from the same river. 

Mrs. Frankland states that while there can no 
longer be any doubt of the value of sand filtration, 
“the slightest imperfection in its manipulation is 
a constant menace during any epidemic,” a state- 
ment which is obviously just as true of any other 
form of water purification. Professor Frankland’s 
London studies show that during the winter the 
unfiltered water is generally richest in bacterial 
life and that at the same time the largest number 
of bacteria are present in the filtered water, facts 
that demand great care in the winter management 
of filters. 

Tn conclusion, Mrs. Frankland states: 

The bacteriological methods for the examination of 


water, although when first introduced but a few years 
ago were lightly looked upon, and by many 
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have now become of paramount importance in all ques- 
tions of water purification. The immense mass of 
evidence of a purely bacteriological character which 
was recently taken, and, indeed, required, by the 
Royal Commissioners on the London water supply, in- 
dicates clearly enough the change which has. taken 
place in the public estimation of the value of these 
methods; and it is highly significant that in their 
report the commissioners lay stress upon the import- 
ance of extensive storage and efficient filtration, two 
facors the meaning and worth of which rest almost 
entirely on the results of bacteriological research. 


PE {30° ALS 





Mr. Henry D. Wood has been appointed City Engi- 
neer of Newton, Mass. 


Mr. Thomas T. Johnston has been appointed acting 
Chief Engineer of the Sanitary District of Ohicago. 

Mr. John W. Sprague, for 13 years the Western 
manager of the Northern Pacific R. R., died recently. 

Mr. Edward ©. Lynde, for 25 years Secretary of the 
Lackawanna tron & Steel Co.. died at Seranton, Va., 
Dee. 30. 

Mr. Charles F. Mayer has been re-elected President 
of the Baltimore & Ohio R. R., this making his sixth 
consecutive term of office. 

Mr. G. W. Cushing has been appointed General Mas- 
ter Mechanic of the Cincinnati Southern Ry., with 
headquarters at Paducah, Ky. 


Mr. Addison Day, at one time General Superintend- 
ent of the Rome, Watertown & Ogdensburg K. R., 
died at Rome, N. Y., Dee, 25. 


Mr. T. M. Bates will resign his position as Super- 
intendent of the Indiana, Illinois & Iowa R. R., and 
will be succeeded by Mr. Lewis H. Miller. 

Sir Samuel White Baker, famous for his achieve- 
ments as an African explorer from 1861 to 1873, died 
at his home in Devonshire, England, Dec. 30, 


Mr. W. H. Blood, General Superintendent of the 
Long Island R. R., is said to have resigned his posi- 
tion, and Mr. L D. Barton is mentioned as his suc- 
cessor. 


Mr. Arthur Sewall, who has been President of the 
Maine Central R. R. since 1884, has resigned his po- 
sition. He has been a director of the company for 1S 
years. 

Mr. Nathaniel Wheeler, President and General Mana- 
ger of the Wheeler & Wilson Sewing Machine Co., of 
Bridgeport, Conn., died in that city Dec. 31 at the 
age of 73. 

Mr. W. G. Walter has been appointed Traffic Super- 
intendent of the Mexican Railway, which is a newly 
created position. He will continue as one df the repre- 
sentatives of the London board in his position of Gen- 
eral Auditor. 


Mr. Arthur B. Underhill has resigned his position as 
Superintendent of Motive Power of the Boston & Al- 
bany R. R., on account of ill health. He has held the 
position since Sept. 1, 1880, 


Mr. W. E. Knox has been appointed Superintendent 
of the Alabama Mineral Division of the Louisville & 
Nashville R. R., with headquarters at Anniston, Ala., 
vice Mr. T. K. Scott, resigned. 


Dr. Charles M. Cresson, of Philadelphia, Pa., the 
distinguished chemist, died last week. He had been 
connected with the Philadelphia gas works and had 
conducted many investigations in matters of hygiene 
and public health, 


Mr. Chauncey H. Andrews died at Youngstown, 0O., 
on Dee. 25 at the age of 77 years. He was a promi- 
nent figure in the development of the coal mining in- 
terests in the Mahoning Valley, and the construction 
of railway lines in that region. 


Mr. Worthington C. Smith, for many years promi- 
nently connected with railways in the Vermont Cen- 
tral system, died at St. Albans, Vt., Jan. 2. He was 
a brother of the late J. Gregory Smith, for many years 
the President of the Vermont Central system. 


The late Geo. H. Babcock, whose death was an- 
nounced in our issue of Dec. 21, left by his will a 
bequest of $40,000 to establish a scientific department 
in the public library of Plainfield, N. J. His total be- 
quests to religious and charitable organizations amount 
to $240,000. 

Mr. F. C. Beardsley, C. E.. has been engaged by the 
Turkey Knob Coal Co. as engineer in charge of the 
development of the extensive coal lands which they 
have leased. Mr. Beardsley was formerly assistant 
and locating engineer on the Chesapeake & Ohio 


R. R. His headquarters will be at Mount Hope, Fay- 
ette Co., W. Va. 


Mr. Wm. Richardson, for many years the President 
of the Atlantic Ave. R. R. Co., of Brooklyn, died in 
that city Dec. 31. He was born in Hertfordshire, Eng- 
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land, in 1822, and came to the United States with his 
father when 12 years of age. Since 1866 he has been 
prominently interested in the street railway lines of 
New York and Brooklyn, and he won a wide reputa 
tion by his fearless work in quelling the great street 


rilvay strikes in those cities in ISS86 and TSS 


Mr. Paul Louis Jousselin, President of the Society 
of Civil Engineers, of France, died recently at the age 
of 63. He began his active career on the Northern 
Railway, and in 1857 entered the service of the Paris, 
Lyons & Mediterranea Railway lle was years 
with that road, being principally connected with the 
operating department. He retired from service in 1LSOZ 
He was largely instrumental in introducing electrical 


apparatus, amd the apparatus known by his tame for 
communication between station agents amd signalmen 
has been in general use on the Paris, Lyons & Medite 


ranean Ry. 


NEW PUBLICATIONS. 

THE ART OF CASTING IN IRON.--A complete il 
lustrated Exposition of; comprising the Eree io 
and Management of Cupolas, Reverberatory Fu 
haces, Bowers, Dams, Ladies, ete Mixing Cast 
Iron; Founding of Chilled Car-Wheels; Mall-alie 
Iron Castings: Foundry Equipments and = Apol 


ances; Gear Molding Machines; Molding Machines; 
Burning, Chilling, Softening; Pouring and Feed 
ing; Foundry Materials; Advanced Molding; Meas 
urement of Castings: Wrought Lron, Steel. ete. 
Also the Founding of Statues; the Art of Taking 
Casts; Pattern Molding: Useful Formu'as and 
Tables. By Simpsen, Bolland, Practical Molder 
and Manager of Foundries, author of ‘*The Lron 
Founder,”” ete. New York: John Wiley & Sons. 
Large l2mo; pp. 392; over 200 illustrathons; $2.50. 

After so comprehensive a title little needs be said as 
to the purpose of this book. The author intends it to 
complete the work already begun in his previous pub- 
lication, ‘““The Iron Founder,’’ to which he calls this 
“A Supplement.’’ What he has to say is plainly and 
well said, and the directions and advice here given 
are certainly of the highest interest and value to the 
foundryman. As a rule, the illustrations are very 
good and clearly express the views of the author as 
contained in the text. 

TRADE PUBLICATIONS. 
THE OONNERSVILLE BLOWEn CO., Connersville 
Ind.; pamph.; pp. 16. 

This catalogue describes a new positive blower 
made on the principle of the common rotary pump 
(two pistons shaped like a figure 8 in cross-section, 
rotating with their axes parallel to each other). The 
blowers offered by this company have their pistons 
planed to a trne cycloidal curve by a ree-ntly in- 
vented machine, which finishes the surfaces with 
mathematical accuracy, and enables the two pistons 
fo rotate with very little slip and yet without touch- 
ing each other. A new adjustable journal 
another important feature of the machine. 


box is 


SOCIETY PROCEEDINGS. 





ENGINEERING ASSOCIATION OF THE SOUTH.— 
At the meeting on Dec. 14, Mr. G. D. Hicks, Divi- 
sion Superintendent of the Nashville, Chattanooga & 
Set. Louis Ry., presented a paper on the ‘ Hobb’s 
Island Transfer.”’ 

SCRANTON BNGINEPERS' CLUB.—A_prefiminary 
meeting for the organization of a society, to be known 
us the Scranton Engineers’ Club, was held Dec. 21, 
1803, at the Coal Exchange, Seranton, Pa. A good 
nuinber were present, and committees on by-laws, 
membership and rooms were appointed, and a meet- 
ing for permanent organization fixed for Jan. 11, 
Isht. The membership is intended to include ali 
branches of the profession, and the object of the so- 
ciety will be the reading and discussing of papers on 
engineering topics. C. C. Conkling, Tem. Secy. 

NEW ENGLAND WATER-WORKS ASSOCIATION. 

The regular quarterly meeting will be held at 
Young's Hotel, Boston, on Wednesday, Jan. 10. Lunch 
will be served at 1 p. m. and at 2 p. m. there will be 
a general discussion on “‘ The Construction of Reser- 
voir Embankments,”’ to be opened by Mr. L. A. ‘Cay- 
lor, M. Am, Soc. C. E. This discussion will be fol- 
lowed by brief experience papers on other topics, to 
be contributed by Messrs. George A. Kimball, N. Bb. 
Bickford, W. F. Codd, John ©. Chase, M. Am. Soc. C. 
®., and others. 

NEBRASKA STATE IRRIGATION CONVENTION, — 

-At the recent convention at North Platte it was 
ugreed to urge Congress to appropriate $250,000 for 
an frrigation survey of the land between the 97th 
degree of west longitude and the eastern foothills of 
the Rocky Mts., the work to be done under the diree- 
tion of the secretary of the interior. The convention 
favored the creation of the office of state irrigation 
engineer and the establishment of agricultural expert- 
mental stations in the study of crops, with and with- 
out irrigation. Some successfully irrigated small farms 
were described and the storage of storm water in the 
highlands was spoken of with approval. 
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ASSOCIATION OF ENGINEERS OF VIRGINIA 





At the meeting on Lr st subject for disectissle 
was the “Sewerage Syst of t ‘ity f Roanoke.” 
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SCANDINAVIAN ENGINEERING SOCIETY or 
CHIOAGO,.—At the meeting held on Dec. 14 Mr. Alf 
©. Garde read a paper “Silver and the Modern 
Methods of Bxtractin from the Ore."" The author 
described first the amalgamation process, and then 
Mr. I’. Boss’ improved continuous system, inv riving 


the use of a special grinding pan. After describing a 
dry crushing and roasting silver mill and the 
sion of metallic silver into chloride of 


conver- 
silver, the 
author proceeded with the chemical leaching process. 
He exphiined how the chloride of silver was converted 
into sulphide of silver by means of sodium or cal 
Unt Lypesulphite  seolutions | | ess was in 
vented bb Vo Is i 1 W 1 was nproved 
by Mr. E. H. Russell by using “ extra’’ solution. On 
account of the thorough knowledge required as to the 


haracter of the eand t atment 


this method of leaching silver ores has not come so 


extensively into use in the United States as in Mexico 


and Europe. Nevertheless, the author thought the 


lixiviation process had a great future before it, being 
quicker, cheaper and less injurious to health than 


amalgamation. Howard Berge, Secy. 


COMING TECHNICAL MEETINGS, 
ENGINEERS’ CLUB OF PHILADELPHIA. 


Jan.6. Secy., L. Rondinella, 1122 Girard St. 
SWEDISH ENGINEERS’ CLUR. 
Jan.6. Secy., P. Valentine. At 231 Union St., Brook 
lyn, and 616 North lth St., Philadelphia, At 180 La 
Salle St , Chicago. Secy., John Erics n 
ENGINEERS’ CLUB OF KANSAS CTTY, 
Jan. 8 Secy., Waterman Stone, Baird Building. 
WISCONSIN POLYTECHNIC SOCIETY, 
Jan. & Seey., M. F. Schinke, City Hall. 
CIVIL ENGINEERS’ CLUB OF CLEVELAND 
Jan.9 Seey , F.C. Osborn, Case Library Building. 
NORTHW #8ST RAILROAD CLUB, 
Jan. 9, Secy., W. D. Crosman, Ryan Hotel, St. Paul. 
NORTHWESTERN SOCLIELY OF ENGINEERS, 
Jan. 9 Secy., D. W. MecMorris, Burke Block, Seattle, 
Wash. 
DENVER SOCIETY OF CIVIL ENGINEERS. 
Jan 9% Secy., F. E. King, Jacobson Block. 
ENGINEERING ASSOCIATION OF THE SOUTH. 
Jan. 11. Seey , Hunter McDonald, Nashville, Venn, 
CIVIL ENGINEER ASSOCIATION OF KANSAS. 
Jan. 10. Wichita, Kan. 
NEW ENGLAND RAILROAD CLUB. 
Jan. 10. Secy,, F. M. Curtis, P. O, Box 1576, Boston. 
ENGINEERS’ AND ARCH’TS CLUB OF LOUISVILLE. 
Jan. tl. Secy., F. W. Mowbray, Nortca Building. 
NORTHWESTERN TKACK AND BRIDGE ASSO'N, 
Jan. 12. Secy., D. W. Meeker, st. Paul. 
MONTANA SOCIETY OF CIVIL ENGINEERS, 
Jan.13. Secy., G. O. Fuss, Helena. 
COLU » BIAN ENGINEERING SOCIETY 
Jan. 16. Secy., F. W. Hart, Washington, D.C. 
ENGINEERS’ SOC OF WESTERN PENNSYLVANIA. 
Jan. 16. Secy., KR. H. Clark, Pittsburg. 
WESTERN RAILWAY CLUB 
Jan. 16. Secy., Clement F. =treet, Rookery, Chicago 
ASSOCIATION OF ENGINEERS OF VIRGINIA 
Jan.17  Secy., L. J. Carmait, Roanoke, Va. 
ENGINEERS’ CLUB OF ST. LOUTS. 
Jan. 17. Seey., Arthur Thacher, Odd Fellows’ Bidg. 
AMERICAN S :CIETY OF CIVIL ENGINEERS. 
Jan_ 17, 18 Annual meeting. Secy., F. Collingwood, 
127 East 23d St., New York. 
CANADIAN SOCIETY OF CIVIL ENGINEERS. 
Jan. 18. Secy., C. H. McLeod, Montreal, P. Q. 
ENGINEERS’ CLUB OF CINCINNATI. 
Jan. 18 J. F. Wilson, 24 W. ith St. 
NEW YORK RAILROAD CLUB. 
Jan. 18. Annual meeting. Secy., John A. Hill, Temple 
Sourt. 
SCANDINAVIAN ENGINEEHING SOC. OF CHICAGO. 
Jan. 18. Secy., Allen Strale, 100 Washington St. 
SOUTHERN & SOUTHWESTERN RAILWAY CLUB. 
Jan. 18. Secy., 8. A. Charpiot, Macon, Ga. 
TACOMA SOC, OF ENGINEERS AND ARCHITECTS. 
Jan. 19. 201 Wasbinzton Building 
CENTRAL RAILWAY CLUB 
Jan. 24. Secy., 8. W. Spear, Buffalo, N. Y. 
BOSTON SOCIETY OF CIVIL ENGINEERS 
Jan. 24. Secy., S. E. Tinkham, 36 Bromfield St. 
ENGINEERS’ CLUB OF MINNEAPOLIS 
Feb.1, Secy., E. Nexsen, 54 Kasota Block. 
ASSOCIATION OF CIVIL ENGINEERS OF DALLAS, 
Feb. 2. Secy., &. K. Smoot, 803 Commerce St. 
TECHNICAL SOCIETY OF THE PACIFIC COAST, 
Feb. 2. Secy., O. Von Geldern, 719 Market St., San 
Francisco. 
CIVIL ENGINEERS’ SOCIETY OF ST. PAUL, 
Feb. 5. Secy., C. L. Annan, City Engineer's Office, 
ENGINEERS’ SOCIETY OF PHOSNIXVILLES 
Feb. 6. Secv., W. Halliburton. 
WESTERN SOCIETY OF ENGINEERS, 
Feb. 7. Secy., Jno. W. Weston, 5t Lakeside Bidg., Chir, 
cago. 
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The somewhat lengthy table in this issue, giv- 
ing the detail of our new navy, has been prepared 
in answer to numerous queries, and to meet a want 
felt in our own office. The new ships figure con- 
stantly in press accounts of trial trips and naval 
service, and owing to the lack of accessible data 
many mistakes are made in dimensions, steam 
power and battery. The table here given has been 
carefully prepared from material furnished by the 
Bureau of Construction of the U. S. Navy Depart- 
ment, and is correct. In some points the ofticial 
trials that have taken place since the original table 
was made have changed the speed and power 
records, as in the case of the “Columbia.” The 
records should therefore be taken as indicating 
contract requirements except in the case of those 
ships actually in service for some time and with 
a fixed official record. 


—_- 


The city of Toronto appears to be particularly 
suceessful in securing public service at low rates. 
The city is supplied with a network of electric car 
lines, operated by a private company under con- 
tract with the city. The company pays the city 
a rental of S800 per mile of track per annum, and 
a percentage of the gross receipts varying from 
8% to 20%, according to the total amount received. 
A complete system of transfers is in foree, and 
while the single fare is 5 cts., packages of six 
tickets are sold for 23 ets.; school children have 
half fares and workmen's tickets are sold at 8 for 
25 ets. As everybody knows, custom has made 
the 5-ct. fare for street railways welluigh universal 
in Ameyica, but it stands to reason that either 
this is too low a rate to give a fair return to the 
ines operated in small cities of a few thousand 
inhabitants or else it is an unmwarrantably high tax 
on the patrons of the roads in the great cities. 

In a similar way the price for electric lighting 
in a very large proportion of American cities is 

at 1 ¢t. per lamp-hour, the lamp being of 16 
cp. This price is probably lower than some of the 
electric lighting companies in smal towns can 
really afford. It is equally probable that this price 


leaves large profits to companies operating in large 
cities, Toronto again comes to the front with a re- 
duction of 40% from this long established price. 
A year ago the Toronto Incandescent Electric Light 
Co. reduced its price for lights to 0.8 et. per lamp- 
hour; and it has been rewarded by an increase of 
nearly 100% in its business duning the year. This 
is now to the followed by a further reduction to 
0.6 ct. per lamp-hour. At this rate electricity is 
as cheap as gas at $1.20 per M. ft., whereas at 
the ordinary rate of 1 ct. per kamp-hour it is as 
cheap as gas at $2 per thousand. This compari- 
son is based on the supposition that the gas will 
give a light of 16 ¢. p. in a burner consuming 5 
cu. ft. per hour. That even the lowest rate named 
above (0.6 ct. per lamp-hour) ought to leave an 
ample margin for profits to.the company.in a city 
the size of Toronto, is apparent when it is remem- 
bered that in a reasonably efficient plant an in- 
dicated horse power should furnish current for 
some 12 lamps, giving a gross revenue to the lighting 
company of 0.6x12—7.2 cts. per hour per horse power 
capacity of the station. If we assume the average 
daily output in current to be equivalent to that 
produced by the operation of the station at full 
capacity for five hours, we have the anmaal revenue 
per horse power as $.072 x 5 x 365 = $1381.40. The 
fuel consumption ‘to produce this amount of elec- 
tric energy in a well designed central station of 
fair size would hardly exceed 3 bbs. per HP.-hour 
as a maximum, which would amount to less than 3 
tuns per horse power per annum. This would 
make an annual fuel bill of only $6 per horse power 
if $2 per ton is assumed as the average price of 
coal. AHowing $200 per HP. for the cost of 
plant, and 1-6 for interest and depreciation, we 
have only $33 for the fixed charges on the plant. 
The margin remaining of nearly $100 per horse 
power ought to be ample to cover all the other ex- 
penses of operation and leave a handsome income 
on the capital invested. 


—_——__o———— 


A half dozen years ago, when western Kansas 
was being gridironed with railway lines, the Dodge 
City, Montezuma & Trinidad Ry. was projected 
to extend from Dodge City to Trinidad, Colo., a 
distance of some 200 miles. Ut is of interest at 
this time to note that the population of these sev- 
eral municipalities in the last census year was as 
follows: Dodge City, 1,768: Montezuma, 354; 
Trinidad, 5,523. The road was completed in 1888 
from Dodge City to Montezuma, 26.4 miles, at a 
total cost, according to “Poor’s Manual,” of $276,- 
579, or $10,484 per mile. Train service has been 
furnished by the Chieago, Rock Island & Pacific 
at $18.20 per round trip. During the year ending 
June 30, 1892, the statistics of operation were as 
follows: 


Train mileage, 8.1990 (equivalent to one train ran 
from Dodge City to Montezuma one day and back the 
next). 

Passengers carried, 520; carried one mile, 12,046. 

Freight carried, 3,425 tons; total ton-miles, 89,907. 

Freight rates, 2.88 cts. per ton-mile; passenger 
rates, 3 cts. per mile. 

Earnings: Pass., $362; freight. $2,590; mail, $598: 
total, $3,549. 

Expenses: Maintenance of way and structures, 
$2,296 (per mile = $85); conducting transportation, 
$4,047; general expenses, $1,357; total, $7,700. 


The road is owned by Wilson Soule, of Rochester, 
N. Y¥.. and during the years since it has been in 
operation has accumulated a deficit of $27,409. 
Mr. Soule appears to have come to the conclusion 
that his railway was too expensive a luxury, and 
some three months ago he discontinued the train 
service. As about one-half the total cost of build- 
ing the road was spent for the purchase of the 
rails, he next attempted to realize something on 
this portion of his property by selling the ties and 
rails to a railroad contracting firm in Chicago. 
When the purchaser went to take up the track 
he was met by an injunction secured by the in- 
habitants along the line of the road. The matter 
was argued in court and it was contended on be- 
haif of the owner of the road that as the road was 
built without any local aid and had ne bonded 
debt, he could do what he pleased with his own. 
The court held, however, that the public had cer- 
tain inalienable rights in the road and it must not 
he destroyed. The owner of the road therefore 


finds himself the possessor of a white elephant 
which he can neither sell nor give away. His saf- 
est course appears to be to burn up his stock and 
run away before the is compelled to resume the 
operation of the dine. There may be a moral in 
the above for the projectors of that North and 
South railway from North Dakota to the Gulf of 
Mexico; if so we jeave it to them to find it. 


—_—-o—__——. 


Every engineer knows that, theoretically speak- 
ing, only one-fifth as mueh power is required to 
pump a given quantity of water against a 50-ft. 
head as against a 250-ft. head; but curiously _lit- 
tle use is made of this knowledge in the design 
of water-works systems. The tendency in Ameri- 
can water supply systems is toward the use of 
very high pressures, due, perhaps, to the general de- 
sire in all save the largest cities to rely on the hy- 
drant pressure alone for fire protection. Yet it is 
an admitted fact that very high pressure is rather 
at nuisance than a benefit, as respects the ordinary 
consumption of water, for it is the cause of fre- 
quent breaks, it necessitates the use of heavier 
piping, or of reducing valves, and it multiplies 
greatly the loss by leakage from defective mains 
and fixtures. The householder had as soon have 
water delivered at 50 lbs. pressure, or even at 30 
Ibs., as at 100 tbs. This being the case, it is some- 
what surprising that the attempt is not more fre 
quently made to economize in the pumping expenses 
of water-works’ systems by adopting low pressure, 
or by separating the distribution systems according 
to their elevation, supplying the factories, mills, 
ete., which in most cities are the largest con- 
sumers of water and which are generally located 
in the lowest portion of the city, from a separate 
low-pressure system, which can be given high press- 
ure in case of fire. 

We illustrate in another column of this. issue 
a device intended to facilitate the use of a normal 
low pressure on a system of water supply pipes. 
giving at the same time high pressure from the 
pumps in case of fire. 

Heretofore when pumps have been cut off from 
stand-pipes or reservoirs in order to put a heavier 
pressure on the mains, the cutting-off has generally 
been done by hand, by closing a gate valve.* The ob- 
jections to this are that in ¢losing a large gate in 
a force main under the hurry and excitement at- 
tended on a fire alarm, one is apt to shut the gate 
so suddenly as to cause a water hammer in the 
pipe and burst the main, the pumps being generally 
running at full speed when the gate is closed. In 
the second place, in case the gate is shut and a 
breakdown of the pumps should occur, the pressure 
at once falls to zero until the gate can be opened; 
and should that stick, the water supply is at an 
end. Again, it is desirable that the supply stored 
in the reservoir should immediately supplement 
the pumps in case the demands of many hose 
streams ait a large fire should exceed the capacity 
of the pumps. 

The advantage of the device which we illustrate 
is that the stand-pipe or reservoir is automatically 
shut off from the mains when filled, but at any in- 
stant when the pressure in ‘the mains falls below 
that in the reservoir, a simple check valve will 
open and supplement the supply from the pumps. 

With this device in use, the desirable form of 
stand-pipe for a city located on level ground would 
wppear to be a low tank of large diameter, instead 
of the tall, slender structures which have been so 
commonly erected in the prairie cities. Such a 
structure could apparently be made to store a 
greater amount of water at less expense and with 
less danger of failure than a tall stand-pipe, and 
the economy in the pumping expenses due to the 
low pressure should be very considerable. 





Another year has passed, and there is still no 
increase in the car-dispatching capacity of the 
Brooklyn Bridge. The promises which have been 
made to more than double the car capacity by what 
has now stood for some eight years as the 
“adopted” plan (the so-called Barnes-Martin plan 
with various modifications of detail) have not been 





*A gate closing device operated by electricity, in 


use on the a of the Janesville, Wis., water- 


works, was and illustrated .in 
News of Sept. 28, 1889. 4 
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fulfilled as yet in any degree, for no overt attempt 
has been made as yet to put that plan inte actual 
nse, and no inerease whatsoever in ear-dispateh- 
ing capacity has been made since the subject be- 
gan to be agitated in 1885-6. In accordance with 
what has become our annual custom (for this is 
now the sixth year in which we have done so) we 
simply note this fact at the beginning of each suc- 
ceeding year, awaiting the proof of experience 
whether or not the views which have been ex- 
pressed in these columns as to the possibilities 
under that plan, or any other of its kind, are cor 
rect. That view, as careful readers of this journal 
will remember, is that it is a physical impossibility 
to increase by 100 or any other material percent- 
age the number of cars dispatched per hour under 
that plan or any other, other than the one recom- 
mended by the trustees’ first Board of Ex- 
perts, but not accepted by them. Pending 
the actual trial of that or some other plan it is of 
vourse idle to discuss the theoretical issue farther: 
but considering that the ostensible ground for 
giving preference to the present adopted plan was 
‘ts certainty, safety, cheapness and ease of con- 
struction, it must be admitted that there has been 
no great haste in putting the plan to the test, and 
that the trend of events, so far, rather tends to 
confirm our position. What has been done so far 
in all these years is merely to expend some $1,600.- 
ovuO for real estate at the Brooklyn end, to extend 
the bridge toward the City Hall, and for approaches 
and plazas, to purchase some ground and put in 
the foundations for some lateral extensions of the 
station at the New York end, and to make four or 
five new plans in relation to details, some of which 
are still pending. The trains are still dispatched 
in the good old way, and the ear dispatching ca- 
pacity is still what it has been for eight years, and 
neither more nor less. In the meantime the trathe 
of the bridge as measured in number of passengers 
still increases slowly by virtue of more and more 
crowding, but even this increase has almost 
ceased, because there is a limit even to the number 
of persons who can crowd into a ear. 


NATURAL FILTRATION OF WATER. 

For some time past the people of Pittsburg and 
Allegheny, Pa., have been concerned regarding 
the quality of their water supplies. The death 
rate from typhoid fever in both these cities is high 
and has been for years. Allegheny has a truly 
alarming typhoid mortality, which seems to be on 
the increase. Both cities have recently been talk- 
ing of filtering their water, and Allegheny is now 
considering the expenditure of $300,000 for this 
purpose, 

At the meeting of the Engineers’ Society of 
Western Pennsylvania held Oct. 17, 1893, Mr. 
Gustave Kaufman, M. Am. Soe. C. E., of Pitts- 
burg, read a paper entitled “Natural Filtration of 
Public Water Supplies,” in which he pointed out 
the freedom of well selected ground water from 
disease germs and advocated the construction of 
filter galleries beneath the bed of the Allegheny 
River. 

Mr. Kaufman's plan is substantially as follows:* 


The Allegheny River has the immense watershed of 
over 10,000 square miles above Pittsburg. Underneath 
its bed is a gravel deposit from 40 to 50 ft. in depth. 
A large number of wells in the neighborhood of Pitts- 
burg have been sunk along its shores, and they have 
uniformly yielded large amounts of water. These 
facts, together with the experiences of other places 
similarly located, are sufficient, in the writer’s opinion, 
to warrant the assertion that sufficient quantity could 
be obtained for the supply of Pittsburg and Allegheny 
from the bed of the river. The wells sunk along the 
shore have produced hard water, unfit for boiler pur- 
poses, but it may be that the ground water under the 
center of the stream is soft, which can readily be de- 
termined by test holes. 

In view of its freedom from pathogenic bacteria and 
the comparative low cost of softening. the hardness 
of the local ground water should not be an obstacle to 
its use. As ground water in a city is liable to contam- 
ination from the seepage of sewage, all works for col- 
lecting it should be located above the city limits. 

For galleries depending largely upon a supply from 
the river, the writer suggests a series of flumes at 
least 15 ft. wide and 4 ft. high, made of wood 1 and 


*Mr. pantnes ~ was n the 
’ oo oe Am igi. published | is the October 
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sunk into trenches dredged transversely in the bed of 
the stream. These should be placed as far apart as 
possible and should lead into a collecting gallery placed 
parallel to the stream. As a precaution against silt- 
ing, a stand-pipe should be constructed whose contents 
eould be emptied at will inte any one of the Iinfiltra- 
tion galleries. In order to reduce the probability of 
tapping the ground water and to avoid the necessity 
of softening, the flames could be placed in one of the 
numerous riffles of the Allegheny at a depth of about 
10 ft. below low water. 

With the course gravel found in the bed of the 
Allegheny. a rate of infiltration of 300 gallons per sq. 
fr. per day can be safely assumed, so that for a sup- 
ply of 36,000,000 gallons per day 100.0000 sq. ft. of 
area would be required. This can be obtained with 
seven galleries, 15 ft. wide and 900 ft. long. 


Before considering this plan a word should be 
said about the amount of water 
two cities. The daily per 


required by these 
eupita water consump- 
Allegheny is abnormat!|y 
high, having been about 150 gallons at Pittsburg 
and 240 at Allegheny in LS0O (see “Consumption 
of Water and Use of Meters.” Eng. News, Jan. 
16, 1892. or the introduction to the “Manual of 
American Water-Works” for TS00-91). The com- 
bined water consumption of the two cities in ISD). 
not including the large area in Pittsburg, supptied 
by the Monongahela Water Co... was 617.000.000 
gallons. or double the amount allowed by Mr. 
Kwufman, after a lapse of three years. 


tion in both Pittsburg and 


Unques- 
tionably this consumption could be greatly reduced 
by the use of meters, but after years of wasteful 
ness it would require some time to get below 100 
gallons per capita, by which time the population 
would have inereased to a large extent. There 
fore an average daily supply of at least 40,000,000 
gallons would be required for the two cities at the 
start, if if be assumed that meters were to be 
used; otherwise a supply of from 60,000,0000 to 
SO.000,000 would be required. 

During the discussion which followed the read- 
ing of the paper, it was urged that natural filtra- 
tion, as installed years ago at Lawrence and 
Lowell, Mass., Providence, R. L, and later at other 
places in this country, had proved unsatisfactory. 
This has undoubtedly been the case at many lo 
eatities, principally through a gradual decrease in 
the yield of the filter galleries, and to a less extent 
on account of deterioration in the quality of the 
infittered water. But both decrease in yield and 
deterioration in quality are accounted for by the 
facet that the sand and gravel surrounding the gal- 
lery becomes clogged with the suspended matter 
deposited by the infiltrating water. Mr. Kanf- 
mah proposes to wash out this matter. by are 
versed flow of water under stand-pipe pressure. 
Just how successful such washing would be seems 
uncertain, for the plan has never been tried on a 
large scale. (See Eng. News, April 11, 1891, for a 
description of a similar method of washing a small 
filter gallery at Eureka, Cal.) 

Judging from past experiences it does not seem 
probable that many engineers could be found who 
would approve such a plan for a great water supply 
when the results which may be expected from 
either mechanical filters or artificial filter beds 
of sand are so much better known and, on the 
whole, have so much greater promise. 

Natural filtration unquestionably yields most ad- 
mirable results under proper conditions, that is, 
when the water has passed slowly through a long 
stretch of sand and gravel, but with filter galleries 
in the bed of the river only 10 ft. below low 
water, probably most of the water secured would 
have passed rapidly from the river to the galleries, 
so that instead of natural there would result only 
artificial filtration. If the galleries were placed 
deeper, or if some form of tube wells were sunk, 
naturally filtered water might be secured, but Mr. 
Kaufman states that such water might prove hard. 
If hard water should be inevitable he states that 
a softening process at an annual cost of some 
$2,000 per year for each 1,000,000 gallons daily 
supply might be used. This, however, would mean 
an annual operating charge of $69,000 to $80,000, 
or more, according to the consumption, an expense 
which the people of these two cities might well 
bear if pure water coukd net be secured without, 
but which it seems likely can be avoided, even if 
Mr. Kaufman's plen for filter galleries should be 
adopted. 
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ROAD LEGISLATION IN THE UNTTED 
STATES 

The investigation into road = coustruction and 

meinagement in the United States by the U. 8 


Departmen: and under Gen. Roy 
is special agent, is said to be making good 


Agricuitural 
Stone 
progress. State geologists are beginning to supply 
uformation as to materials available for road con 
struction, and 0 engineers of railway companies 
have sent in reports. This material is now being 
tubulated and «a map is im preparation which is 
to show the location and eost of the best available 
rovdmaking material throughout the country \ 
bulletin is soon to be issued outlining the new road 
laws of 14 states 

General Stone will say that road legislation is 
proceeding on ten distinet lines, ranging from 
more rigid operation of the old system to the direct 
building of state roads. Tennessee gives the 
emmty courts full power and direet control over 
roads and eliminates ‘ocal polities and prevailing 
easy-going methods. Phe courts classify the roads, 
establish districts, appoint commissioners and as- 
Vermont, New Hampshire, North 
Dakota and Oregon increase tax levies for roads: 


sess road taxes, 


the latter state allows county courts to levy a spe- 
eial tax of 50 ets. on the $100 and $2 per head 
for a county road fund. New Jersey absolutely 
wbolishes the payment of road taxes in labor and 
the abolition is almost absolute in Wisconsin. In 
Oregon, Indiana, and by special acts in Ohio, local 
assessment applies to construction for a three-mile 
limit on each side of the road. In Oregon the 
eounty may assume half the cost, and in Ohio a 
earge shure is assessed ‘upon the county. In 
Pennsylvania and New much work has 
been dene by townships and by towuship bonds 
The issue of county bonds is provided for in New 
York, New Jersey, Indiana, Michigan and Wash 
ington; but in the two latter states a popular vote 
is required to authorize the issue. 


Jersey 


State highway commissions have been created 
in Massachusetts, Vermont, Pennsylvania, Obtio, 
Michigan and several other states. Massachusetts 
has the only permanent ‘body of this character 
charged with ‘important duties connected with 
actual road construction; the other commissions 
ean only inquire into existing conditions and recom 
mend methpds for improvement. New York is 
experimenting with eouviet laber otf roads near 
the Clinton prison, and Tennessee law makes avail 
able for this purpose all prisoners 
county jails, or workhouses. 

New Jersey is probably the only 
‘lireet aid ‘to roadbuilding, the report says. This 
aid is limited to one-third of the roads built by 
the counties and to the sum of $75,000 per annum 
The highway commission, of Pennsylvania, has re 
ported a bill for state aid to the amount of $1,000,- 
OOO per annum toe be distributed among townships 
in proportion to the road tax paid by them. The 
townships, according to this Dill, must set aside 
25°. of their tax for making permanent highways. 
Co-operative roadbuilding, as provided for in New 
Jersey, has ‘been very successful. Abutting lind 
ewnhers pay one-tenth of the cost, the state one 
third, the county the remainder by sale of bonds 
Under this law, ten miles of road 


confined in 


state giving 


were built in 
S92, 25 in S03 and 64 are applied for by land 
owners for 1894. 

The data already gathered shows that new roads 
are constructing in many parts of the eountry and 
that inereased knowledge and skill, improved ma- 
ehinery and methods and extended praetical ex 
perience are rapidly lessening the cost of good roads. 
Civil Engineer Harrison, of Asbury Park, N. J., 
is authority for the statement that while three or 
four years ago the cost of roadbuilding was $10,000 
per mile, it was last year $3,500 « mile. Prof. J. 
B. Hunnicutt, of the University of Georgia, in re- 
sponse to an inquiry from the bureau, states that 
the cost of good hard roads recently built in 
Georgia, providing for a track of stone and one of 
earth, was $1,200 a mile. Supervisor Chapin, of 
Canandaigua, N. Y., in a letter to General S:one, 
reports that ten miles of a single-track stone road, 
with an earth track each side, was built in that 
town for $700 a mile. Active interest in the move- 
ment for hetter roads is shown by the railroads 
generally. Special or reduced rates are offered 


* 
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by many railroads and ua tabulated statement 
of the various concessions in shipment rates by a 
large number of companies has been prepared. 


LETTERS TO THE EDITOR. 





THE CARLIN HUNTING PARTY—PBHRSONAL. 

Sir: The Carlin hunting party, of which I was a 
member, has been sadly misrepresented and unjustiy 
censured by the whole press of the country. Many of 
the criticisms are personal attacks upon Mr. Carlin, 
the head of the party, and myself, and are based in 
many cases upon conditions purely imaginative and 
speculative, Some of these criticisms reflect upon me 
professionally and require correction. 

It is useless, of Course, to go into details and at- 
tempt to describe the situation within the scope of a 
brief communication. Persons who have never been 
in the wildest regions of the far Northwest, or similar 
places in South America or elsewhere, can form no 
idea whatever of that vast and almost impenetrable 
“sea of mountains’ from a pen picture; nor can any 
one who has never undertaken a “hard trip’ into such 
mountainous districts comprehend the real difficulties 
that are invariably encountered. For these reasons 
it ie a difficult matter for the uninitiated to tm:gine 
any circumstance whatever which would justify the 
actions of the Carlin party. 

The engineering corps that worked through the 
canyon of the Clearwater River in the summer of 
1882 are the only persons known to have passed down 
the river over the same route we did; and they alone 
ean furnish reliable information concerning the rough 
character of that region, and the special dangers 
which would menace a party traveling through it as 
late as the latter part of November, when the rainy 
season had set in. 

As to our actions toward George Colgate, our cook, 
[ assert that when the details are made known, and 
the whole situation is thoroughly understood (as it 
will be when the pamphlet or book now in preparation 
is published), our actions will be proved to be not 
only justifiable, but honorable and praiseworthy. 

I would also state that the party was at no time 
“lost.”" Our delay in getting out of the mountains at 
the appointed time was due to the fact that we could 
not return by trail with the sick cook. The only other 
route over which we could hope to get him back to 
civilization was the river. The building of the rafts 
and other preparations for this trip, together with the 
journey down the river, consumed nearly five weeks, 
whereas the journey to our camp over the trail was 
accomplished in eight days. 

In this connection, let me add that all the maps 
of the vast region extending from central Idaho east- 
ward to the Bitter Root Mountains that I have thus 
far examined, including the map issued by the U. 8. 
government, of the Department of the Columbia, are 
extremely inaccurate and unreliable. 

A. L. A. Himmelwright, Civil Engineer. 

New York, Dec. 26, 1893. 


A CONUNDRUM IN TRANSIT WORK. 

Sir: Will you kindly inform me who its right on the 
following: A claims that the rail lines of a tangent 
on level grade are light curves and cannot, theoreti- 
eally. be separately run by transit, as the center line 
is run, without making deflections, as in running in 
ordinary curves. B says A is wrong. 

Yours respectfully, A Subscriber. 

San Luis Obispo, Cal., Dec. 15, 1893. 

(A is correct, although the matter at the bottom 
of ‘his conundrum is one ‘that only becomes of 
practical importance im geodetic work and in ex- 
tended land surveys. Briefly explained, the plumb 
line on a perfect transit when set up points to the 
center of the earth and the plane in which the 
transit revolves is a plane passing through the 
center of the earth and forming a great circle 
by its intersection with its surface. Now, another 
transit set 4 ft. 8% ins. (or any other distance) 
from the first and sighted im a line exactly parallel 
with the first will also have its plumb line pointing 
to the center of the earth, and the plane in which 
this second transit revolves will intersect the plane 
in which the first transit revolves in a line run- 
ning from the center of the earth to its surface at 
a point distant 90° from the point where the tran- 
sits are set up. Hence the line produced by a 
transit being the intersection of the plane in which 
it revolves with the earth’s surface, it is evident 
that amy two transit lines produced by pointing 
the instruments in directions exactly parallel wilt 
actually converge until they fimally meet at a point 
on the earth’s surface 90° distant.—Ed.) 
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PHOTOGRAPHY AND MINING REPORTS. 


Sir: The art of underground photography has of late 
made such progress as to deserve the special atten- 
tion of mining engineers. By its aid they may now 
illustrate their reports with pictures plainly showing 
the exact appearance of ledges, ore bodies and other 
features of importance; and if the practice of employ- 
ing such iflustrations onee becomes general, the value 
of mining reports will be considerably enhanced. In- 
deed, I doubt not that in the near future no mining 
report will be considered satisfactory if it be not 
fully illustrated by means of photography. 

As an example of the excellent results now obtain- 
able, [ send you a copy of a report [I have just made 
upon the Mayflower and South Mayflower mines, on 
the great ** Mother Lode.” in Amador (o.. Coch This 
report, as you will observe, is Ulustrated by some 
exceptionally fine photographs of points underground; 
and I trust you will permit me to add that in the 
event of any of your readers being desirous of having 
a copy I shall be very happy to supply the same 
free of any charge, as I think that by so doing 1 
shall be aiding mining engineers in general. 

Your obedient servant, — 
Stephen H. Emmens, M. Am. Inst. C. FE. 

San Francisco, Dec. 15, 1893. 

(We agree with our correspondent, that half-tene 
reproductions from photographs might be used much 
more extensively in illustrating engineers’ reports. 
Unfortunately, a lerge amount of such ‘work that 
has been done has been robbed of its effect by the 
use of inferior half-tones. A good photograph may 
be made into a muddy and indistinct half-tone by 
a poor workman, and engineers should insist on hav- 
ing good cuts from good photographs.—EKd.) 

AN AUTOMATIC EXOESS PRESSURE RE- 
TAINING VALVE FOR WATIR-WORKS. 
The accompanying illustration shows a. device 

which enables a fire pressure to be created in a 

water-works system considerably greater than the 
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An Excess-Pressure Retaining Valve for Water-Works, 


stand-pipe pressure, but without the difficulties and 
dangers which have heretofore beset this plan of 
operation. One of these valves is to be used in 
connection with the stand-pipe of the water-works 
for the village of South Milwaukee, Wis. It was 
designed. by Mr. J. H. Dousman, of Dousman & 
Sheldon, Milwaukee, Wis., who has applied for a 
patent on the device. 

The operation of the device may be explained as 


follows: When the pump is idle the water flows 
from the stand-pipe to the mains through the 
straight pipe connection, thus giving the full press- 
ure due to the head in the stand-pipe. 

When the pump starts up and begius to send a 
surplus of water to the stand-pipe, the check valve 
closes, but the water still enters the stand-pipe 
through the by-pass. If now a fire pressure is de- 
sired, the pump is speeded up. The spring which 
holds down the piston valve in the vertical by-pass 
pipe is set under an initial compression sufficient to 
just balance the pressure due to the head in the 
stand-pipe when it is nearty full. When the press- 
ure passes this point, the piston is raised and the 
port leading to the stand-pipe is closed, thus pre- 
venting further water passing to the stand-pipe 
Any pressure which the pumps can keep up can 
then be put upon the mains. In case a breakdown 
of the pumps should occurr, however, or the de- 
mands on the mains should be greater than the 
pumps can supply and maintain the pressure, the 
check valve at once opens and the water in the 
stand-pipe flows into the mains. The packing of 
the piston may be changed to suit liquids 
other than water, if desired, and, of course, the 
spring may be adjusted to any desired pressure. 
By having a flange joint just above the lugs mid- 
way in the length of the spring, the piston and ac- 
cessories could be removed very readily. 

We have commented on the advantages arising 
from the use of the device in our editorial column. 
The only difficulty that we can perceive in its use 
is the danger of water hammer occurring when the 
piston valve closes the port to the stand-pipe. ‘This 
could be guarded against very simply by shortening 
the piston valve a little, so that a water hammer 
in excess of the safe limit would raise the piston 
so far as to again uncover the port leading to the 
stand-pipe. —__ CARR Es, 
PROGRESS ON THE CHICAGO DRAINAGE 

CANAL. 

The Board of Trustees of the Sanitary District 
of Chicago is after its delinquent contractors with 
a sharp stick. At the meeting of the board on 
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progress of Work on Chicago Drainage Canal by 
Sections to Dec. 1, 1893. 


Sec- Sec- 
tion. Contractor. tion. Contractor. 


F. Ricker, Lee & Co. 5. Agnew & Co. 

E. Streeter & Kenefick. 6. Agnew & Co. 

PD. E. D. Smith & Co. 7. Agnew & Co. 

C. Western Dredging & A Agnew & Co. 
Improvement Co. 9. Agnew & Co. 

B. Heldmaier & Neu. 10. E. D. Smith & Co. 

A. Heldmaier & Neu. 11. Mason, Hoge & Co. 

1. Alfred Harley. 12. Mason, Hoge & Co. 

2. MeArthur Bros. 13. Mason, Hoge & Co. 

3. Gilman & Co. 14. McCormick Construc- 

4. MeArthur Bros. tion Co. 


Dec. 20, Mr. Thos. T. Johnston, Acting Chief En- 
gineer, submitted a report by Superintendent of 
Construction J. W. Weston, giving a detailed ac- 
count of the progress of work on each section of 
the canal up to Dee. 1, 1893. The accompanying 
diagram, reproduced from this report, shows that 
on the sections for whieh contracts were let in the 
fall of 1892, the only contractors who are well up 
with their work are Mason, Hoge & Co. The 
record of total work on all sections ohows that less 
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than half the amount was completed on Dee. 1 
that should have been done according to the terms 
of the contracts. The actual figures are: Amount 
required to be done Dee. 1, 1893, by contracts, 
$3,420,446. Amount actually completed, $1,621,- 
673. 

On Dee. 28 the trustees voted to order the for- 
feiture of the contracts on Sections 5, 6, 7, 8 and 
9, held by Agnew & Co., and that on Section 1, 
held by Alfred Harley, and after the necessary 
notice has been given the contracts will be re- 
advertised. With reference to Section 1, Superin- 
tendent Weston reported that only $25,878 worth 
of work had been done, whereas $171,481 should 
have been completed on Dee. 1. Work on the 
section was suspended last (May and there was no 
ground for expecting any improvement in the rate 
of working under the present contractor. 

Sections 2, 3 and 4 are those in which the con- 
troversy occurred with McArthur Bros., and which 
were finally relet in October. The superintendent 
states that work is being pushed since its resump- 
tion the middle of November at a rate largely in 
excess of contract requirements, and present ap- 
pearances indicate that these sections will be com- 
pleted on time. 

Sections 5, 6, 7, 8 and 9 are not only far behind, 
as shoavn by the diagram, but are being operated 
under sub-contracts, which is in violation of the 
contract with the Draimage Board. A large pro- 
portion of the work done on these sections has 
consisted in skimming off the top soil with scrapers, 
teams and wheelbarrows, and dumping it close to 
the bank of the canal so that all the material ex 
cavated from the lower strata of the canal will 
have to be hauled over or around these first great 


IMPROVED PLATE STRAIGHTENING MACHINE, 


spoil banks. In other words, to economize in 
length of haul the contractor is placing obstacles 
in the way of the successful prosecution of later 
work. 

The contractor on Section 10 is somewhat in- 
creasing his rate of progress and has now an ex- 
tensive plant in operation, including three canti- 
lever conveyors, four steam hoists with 38 cars and 
an air compressor plant, from ‘which are operated 
S channelers and 13 drills. It is of interest to 
note that the number of cubic yards moved per 
day since July 1 has averaged 308 for each 
channeler and 178 for each steam hoist. 

Section 14 is that for which the McCormick 
Construction Co. held the contract. This contract 
has just been sold by order of the court. 

Work on Sections A, B, C, D, E and F, began 
on April 1, 1893, and as seen from the diagram, 
has on the whole made good progress. The de- 
ficiency on some of these sections is stated to be 
due to ‘the encountering of unforeseen difficulties 
rather than to any lack of energy on the part of the 
contractors, 

The diversion of the Des Plaines River has been 
practically completed during the past year. This 
work aggregates about 13.3 miles of newly con- 
structed river channel, 200 ft. wide, and requiring 
the excavation of about 1,600,000 cu. yds. of 
glacial drift, and 240,000 eu. yds. of solid roek. 
All along this new channel for a distance of 20 
miles (with the exception of part of Section A) a 
levee averaging 12 ft. in height has been built. 
This river diversion, as already noted in these 
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columns, will prevent in great measure the flush 
ing out of the Chicago River into the lake by the 
floodwaters of the Des Plaines. 


PLATE STRAIGHTENING MAOHINE WITH 
LIGHT ROLLS. 

We illustrate in the accompanying cut a general 
view of the plate straightening machine now being 
built by the Hilles & Jones Co., of Wilhmington, 
Del., especially for use in shipyards and locomotive 
shops and bridge works. The machine illustrated 
is intended for straightening iron or steel plates 
from No. 12 to 4 in., but machines of the same de 
sign are constructed for working almost any width 
or thickness desired. 

The number of rolls in this tool is eight, four 
above and four below. Three of the upper rolls 
are set altermately with three of the lower rolls 
and the fourth upper and lower rolls are directly 
opposite each other in the vertical plane. The 
peculiarity of the tool consists in this arrangement 
of the rolls, which is patented, and which is claimed 
to be more effective for flattening plates than the 
ordinary seven-roll machine, as a positive pinch or 
compression is exerted by the opposite rolls, which, 
taken in connection with the corrugating tendency 
of the other rolls, is a great aid in taking out the 





“buckles” in the plate. The machine is driven 
by duplex friction clutch pulleys which avoid the 
shifting of the belts. All pinions conveying power 
to the bottom rolls are made of steel. The large 
hand wheel raises and lowers three of the upper 
rolls at the same time, the smaller hand wheel 
being used for vertical adjustment of the outside 
top roll. The fourth top or pinching roll is entirely 
independent of these. 


IRONBARK AND JARRAH TIMBERS. 

There has lately been some interest displayed 
in this country in regard to the use of the ironbark 
and jarrah timbers of Australia, which are of 
great value in many engineering works on account 
of their exceptional durability. We are indebted 
to Mr. B. E. Fernow, Chief of the U. S. Forestry 
Division, for the following letter and appended 
particulars as to the value and durability of these 
timbers: 

Replying to your inquiry regarding the jarrah wood 
I would first say that it is not the same as <Aus- 
tralian fronbark, but both ironbark and jarrah are 
species of the numerous family (nearly 300 species) of 
eucalyptus; nimely, Evecalyetus leucvoxylon. the tron- 
bark, and eucalyptus marginata, the jarrah or ma- 
hogany tree of southwest Australia. Both of them are 
celebrated for their indestructibility by fungi or cli- 
matic influence. Both of them are, therefore, used 
for railway ties, but the latter especially. I cannot 
do better than to send you a copy of the account 
given by the eminent botanist of Melbourne, Baron 
von Mueller, regarding the durability of jarrah wood. 





In regard to the price, I have not been able to find 
any quotations, even in the “‘ English Timber Trades 
Journal,”’ and do not know anything regarding its im 
portation into the United States. The only note re- 
garding price I can find is on the ironbark in Aus- 
tralia itself, namely, 2s. Sd. (say, 60 cts.) per cu. ft. 
at Melbourne. There are said to exist forests of jar- 
rah to the extent of 9,000,000 acres, yielding at the 
average of 500 cu. ft. per acre. It should be under 
stood that the quality changes with the conditions of 
growth just as with timbers in our own country, 
which is very often overlooked. It seems to me that 
with the quality claimed for these timbers it might 
well compete with our best oak for railway purposes 
in the Bastern markets 


Some particulars of these timbers bave been 
yviven in our issues of Oet. 26. Now. SO and Dee 
7, and further particulars of the use of jarrah for 
paving will be found in our issues of Sept. 8, L892, 
ind June 22, IS83. while in our issue of Oct. 81, 
ISM1, were given some details of the hardwood ties 
used in Australia. The follow 
sent ous by Mr 


ng is the extract 
ertnow 

In referring to the almost unrivaled superiority of 
the jarrah timber as well nigh indestructible and yet 
easily worked, we may quote here the high authority of 
a professional judge, Mr. H. E. Victor, C. B., Swan 
River, who, after a long local experience, reported on 












Hillis & Jones Co., Wilmington, Del. 


this wood substantially as follows for the Paris Ex- 
hibition of 1878: ‘“‘ Open to air and weather, on wind 
and water line, under the soil or submerged, it is 
not materially affected, remaining intact after nearly 
“0 years’ trian’. The choicest timber is obtained from 
the summit of the granite and ironstone ranges. Trees 
grown on sandy plains near the sea yield a timber of 
inferior quality, twisted, also shorter in the grain and 
much less durable. The forests are of considerable 
extent, covering an area of approximately 14,000 
square miles, full of noble trees, springing from among 
rocky boulders to a height, clear of branches, of from 
50 to 60 ft., straight as a mast, and attaining a maxi- 
mum girth of 20 ft. The committee of Lloyds, on 
Governor Sir F. Weld’s representation, taformed Parl 
Kimberley that this timber ranks with those named 
in the line No. 3, Table A, attached to the rules for 
the classification of ships.. According to this estimate 
it was for shipbuilding second only to English oak and 
to American hive oak. standing before sal (shorea ro- 
busta) and teak (tectona grandis), the two highest class 
timbers of India, and also before the celebrated green- 
heart (nectandra rodiaei) of Guiana.”’ 

The Imperial Government Clerk of Public Works of 
West Australia, speaking from more than 20 years’ 
experience and use of considerable quantities of this 
timber, states: “ It is remarkably free from the action 
of nearly all the ordinary forms of decay incidental 
to woods in contact with or buried underground, under 
water. ef wortises and fotnts. in piles In sea jetties 
and in planking of seagoing vessels. Without sheath- 
ing or other protection, it has proved sound and en- 
during to an extent which appears to denote exemp- 
tion from decay, so far as evidence can he derived 
from observation of timber exposed for upward of 20 
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years. I have recently taken up piles, which were 
driven for a whaling jetty in the year 1834 or 1835; 
the timber is small but perfectly free from boring 
machine mollusca, although the place is swarming with 
the teredo. In the old jetty work at the port of Fre- 
mantle, piles which had been driven for 30 years and 
others only about one year, could scarcely be dis- 
tinguished, both being equally sound; large iron bolts 
through them have entirely corroded away, leaving the 
holies clean and sound. Kound piles, with only their 
bark peeled off, driven before seasoning, appear to 
stand as well as those which were squared and sea- 
soned. Young as well as matured wood had effectu- 
aily resisted the attack of boring sea worms and 
erustacea. A cargo boat, upward of 20 years old, ex- 
posed all the time and as often high and dry as afloat, 
is as sound as when it was launched, Coasting craft, 
which had been more than 10 years afloat without 
copper sheathing, are prefectly seaworthy, not a plank 
pertoeated nor oa butte end rottes, Ao sippling rece, 
which had been set up to mark a shoal near Fre- 
mantle, sheathed with copper and guyed with iron 
chains, wes found ou inspection to be uninjured after 
20 years’ exposure. A chip of it was taken from the 
waterline with a pocket knife and looked like cedar, 
but the copper sheathing and iron chains had both 
perished. Land boundary posts, put in 40 years since, 
show velther weathering, nor rot nor injury from 
termites; letters cut on them are still clean and sharp. 
This is the case also with slabs in the cemetery at 
Perth, bearing inscriptions dating as far back as 
1834. Mlooring of cottages, wet and dry, according 
tu the season, laid on the ground without joists, after 
25 years, show no signs of decay on either side. As 
jarrah has been the timber used throughout the colony 
o We cern Australia simee its found ition fa 1820, tier 
are numerous examples to refer to, proving its dura- 
bility. Properly cut and properly dried, the material 
would prove in practice ax durable as iron, and, under 
some circumstances, would outlive it. The time oc- 
cupled in drying ought to be one month for every inch 
in thickness, if timber is sawn or hewn; but if round 
it requires only to be banded at the ends to prevent 
splitting.” 


FORDSPRY IN THE UNITED STATES. 
The report of the Executive Committee of the 
American Forestry Association shows that the 
work of the association is beginning to bear fruit, 
as may be seen from the following abstract of 
reports recently issued ‘by the association: 





Not only has the policy of reserving public timber 
lands for forestry purposes, established by the lust 
ndministration, been recognized by the present admdn- 
istration, in reserving some 4,500,000 acres more (the 
Cascade Range and Ashland Timber Reserves in Ore- 
gon), making the total acreage in forest reservations 
nearly 18,000,000, but there is ground for hop: that 
some rational legisation for protecting and witizhig 
these reserves may be enacted, Members off the as- 
sociation and all friends of forestry are roqu sted to 
urge upon their representatives the passage of House 
bul No. 119) as a first step toward a mere rational 
use of the public thmber hinds. 

While the action of the President and the assurances 
of the passage of such legisiation are encouraging as 
committing the government to a sound forestry policy, 
we have grounds for encouragement in ether divec- 
tons, The devotion to forestry of a special build’ng 
and the creation of a special department of forestry 
at the Columbian Exposition are signs that our 
subject is permanently established, and the action 
of the Exposition authorities has done much to widen 
the circle of those who appreciate our endeavors. The 
special meeting of the association at Chicago under 
the auspices of the World's Auxillary Congress has 
been helpful in the same manner, and was successful 
especially in impressing the representatives of the 
lumber trade with the legitimate aims of the «asso- 
clatiou and the need of its work fer the benefit of the 
lumber interests. 

The president of the association is at the head of 
the U. S. Department of Agriculture; one of our former 
secretaries is in charge of the public timber land: 
at the General Land Office; and the Chairman of the 
Puliic Lands Comutfittee in the House of Representa- 
tives is fully persuaded of the necessity of new leg- 
islation along the Hines urged by the association; ‘and 
there is a realization that virgin forest resources have 
shrunk so as to expose as childish the ery of “‘inex- 
haustfble” supplies, and the knowledge is at last dawn- 
ing on the trrigators of the West that “the forest 
waters the farm,’’ while there is a general awakening 
of public interest in the forestry movement, which pur- 
poses to turn the irrational déstruction of a great na- 
tional resource Into a rational husbandry of the same. 

The provisions of the bill mentioned above are ex- 
tremely simple. Protection of the forest reservations 
(now comprising nearly 18,000,000 acres) is sought by 
the employment of the army, which has done such ef- 


fective work in both the Yellowstone Park and 
Yosemite reservations. The Secretary of the Inie- 
rior is empowered to make such rules and regulations 
and establish such service as will insure the obj> ts 
of such reservations, namely, to regwiate their oecu 
pancy, to utilize the timber of commercial value and 
to presrve the forest cover from destruction. He is 
also empowered to have cut and to sell timber on non- 
reserved hinds under the same regulations as made 
for the forest reservations, provided that ft shall be 
first shown that such cutting will not be injurious to 
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dorsed by officres of the American Forestry Associa- 
tion, and is hereby recommended for support and 
propaganda by all friends of the association. 


DIAGRAM FOR FLOW OF WATER IN 6-IN. 
TO S4-IN. PIPES. 

The accompanying diagram for determining the 
discharge, slope and velocity of 6 to Stin. pipes 
flowing full was plotted by Mr. A. S. Tuttle, Jun. 
Am. Soc. C. E., of. Brooklyn, N. Y., from Kutter'’s 
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DIAGRAM FOR FLOW OF WATER IN 6-IN, TO 84-IN, PIPES 
(Based on Flynn’s Modification of Kutter’s Formula, with a = 0.013.) 


the public interests. The proceeds are to form a 
special fund to be expended in the care and manage- 


ment of such reservations, i. e.. making them self- 
supporting. This bill was in part drafted and is in- 


formula, using n=0.013. The velucities range 
from 2 to 6 eu. ft. per second, and the slopes from 
1 ft. in 200 to 1 in 3,600, while the discharges 
range from 0.2 to 220 cu. ft. per ocond. It is 
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stated that the diagram is applicable to the fol- 
lowing materials: Ashlar and well laid brickwork; 
ordinary metal; earthenware and stoneware pipe 
in good condition but not new; cement and terra 
cotta pipe not well jointed and not in perfect 
order; plaster; planed wood and glazed surfaces of 
every sort when in imperfect or inferior condition. 

For hydraulic diagrams published in previous 
volumes of Engineering News see list in issue of 
April 27, 1893. 

Since the above was put in type Mr. Tuttle in 
forms us that the diagram is based on the late Mr 
Pp. J. Flynn's modification of WKutter’s formulas, 
in which s (fall of water surface in any distance 
divided by that distance), in the very complex 
value for the term e¢ (or coetlicient of mean velo 
city), is taken as a constant of 1 to 1.000. Th's 
modification gives practically the same results as 
Kutter’s formula for all slopes sharper than 1 te 
5,000 and even beyond that limit for large pipes 
For instance, the accompanying diagram and Ku- 
ter’s formula show the following results for ti) 
and St+in. pipe with the slopes as given: 











Diagram. Kutter’s formula. 
Size - —-4--——--- -———-—- — -—- 
of Velocity, Discharge, Velocity. Di:charge. 
ipe, ft. per sec. cu. ft. per ft. persec. cu. fr. per 
ns. Silo . sec. sec. 
60 1 to 4,400 2.08 40.0 2.001 39. 
84 1to7,120 2.0 77.0 1.962 79.591 
81 1to1l,150 5.0 192.2 4 986 1.9 


THE AIR-BRAKE SITUATION. 

The recent decisions in the air-brake patent 
cases, sustaining the validity of the patents on the 
quick-action triple valve which are held by the 
Westinghouse Air-Brake Co.. make the future 
policy of that company a matter of great im 
portance to the railways of the country. 

Briefly summed up, the situation is this: It is 
naw generally accepted. that the quick-action air- 
brake is to be in the near future a necessary part 
of the equipment of every freight car. This is 
true, first, because of the advantages in safety, 
efficiency and economy which arise from its use, 
and secondly, because Congress, to secure the greater 
safety of trainmen, has enacted a law making the 
use of air-brakes compulsory in moving atl freight 
trains carrying interstate trafli¢d after Jan. 1, 
1898, four years hence. 

There are now probably not far from 350,000 
freight cars in service equipped with air-brakes, 
and estimating the total number of freight cars 
in the United States at 1,200,000, there are about 
850,000 cars to be equipped during the next four 
years. According to the recent patent decisions 
the railways can purchase this equipment only of 
the Westinghouse company and were that company 
disposed to take unfair advantage of the com 
plete monopoly which has been placed in its hands, 
the railways would certainly be placed in a hard po- 
sition. 

These circumstances make the announcement of 
its future policy, made by the Westinghouse com 
pany, in a pamphlet just issued, of great interes: 
and importance. After reciting the history of the 
development and introduction of the quick-actior 
freight brake through the genius and untiring per- 
severance of George Westinghouse, the results of 
the recent litigation with the New | York Air 
Brake Co. are summed up and the announcement 
of future policy is then made as follows: 

The rights of the Westinghouse Air-Brake (Co., as 
thus defined in both opinions of the court, would ap- 
pear to give us control of the quick-action air-brake 
business. Infringement suits have been begun against 
the other companies which offer to sell quick-action 
air-brakes. 

Thus far we have endeavored to explain woat our 
legal rights are, and upon what they are based: but our 
position in relation to the railways is stronger than 
this. It should not be forgotten that the cailway in- 
terests of this country are indebted to the Westing- 
house Air-Brake Co, alone for all the Seen ity af- 
forded by air-brakes. This company has, alone and 
unaided, brought the efficiency of the air-brake up to 
its present standard. It is true that the Master Car 
Builders’ Association, by their tests, pointed out the 
defects of former brake systems; but neither this As- 
soclation nor any competitor suggested any method or 
apparatus which has elevated the art. The railway 
world is none the more secure, and it has vot, in any 
way, been benefited, at any time, through ¢ »mpeti 
tion in the air-brake business. 

It bas always been our policy to spare no expense 
essential to secure the highest quality of material and 
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workmanship in the apparatus which we furnish, and, 
although he'ding a commanding position. to furnish ft 
ut reasonable prices, The Westinghouse <Air-Brake 
Co. bas never, at any time, increased its prices. a-- 
theugh its apparatus has been constantly uanderg ing 
improvement and the manufacture of if has beeome 
mere costly. 

The perfecting of the quick-action air-b aKe was 
recomplished only by the expenditure of about $200,000, 
and it is considerably more expensive to manufacture 
than the older forms; but its introdu ton was not 
accampanied by any increased price. While we shall 
protect our rights at all hazirds, our patrons way 
confidently expect a continuance of our esia lished 
policy of supplying brake apparatus of the h ghest 
efficieney at fair prices. 

It has been customary in the past for the riilways 
to refer to us cases of annoyance or difficulty arising 
from the use of the air-brake. We have, at large ex- 
pense toe us, aided our patrons in the adjustment o 
such diffientties, No one ean, therefore, understant 
so wel as we do the necessity of absolute interchange 
ability of ke parts and of uniform and simultaneous 
operation of all the afr-brake apparacas in ao frtin 
We are eonfident, therefore, that, in) protecting our 
rights and maintaining a uniform system of air-brakes 
we are also serving the best interests of all the rail- 
ways of this country, and we shall, in the tmture, as 
we have in the past, negleet no opportunity t) gv 
the raYways the greatest security wh.eh can be de 
rived from the use of power brakes. 

During the competition which prevailed in the 
brake business while the New York company was 
in the field, many railway officers expressed them 
seives in favor of fostering such competition. Their 
reasons for this were doubtless the fear of an 
extortionate policy on the part of the Westinghouse 
company in case their patents were sustained by 
the courts. 

If. hawever, the railways are assured that the 
Westinghouse company intends to take no more 
than a fair and reasonable profit on its products, 
we take # that every railway man familiar with 
air-brake practice will be glad to see the business 
remain solely in the hands of the Westinghouse 
company. The perfect uniformity of action, 
which is so essential in air-brake construction, 
cannot be so well secured if several different shops 
are turning out brakes as if one great establish 
ment has the production in its own hands. It is 
agreed by all that every air-brake equipment in 
freight service must be interchangeable with every 
other. In other words, the whole freight brake 
equipment of the country is part of one vast ma 
chine of which any number of pieces must work 
together, as soon as connected, with absolute re- 
linbility. It stands to reason that such a machine 
ef the complicated character of the air-brake, 
should be made to one standard. 

With the assurance of fair prices and honorable 
treatment which is given in the quotation above, 
and which has been repeated to us by represen- 
tatives of the Westinghouse company, the rail- 
Ways are to be congratulated on the upholding by 
the court of the Westinghouse patents. 


LIFE OF CAST IRON WATER PIPE AT ST. 
JOHN, N.. B. 

Some interesting information regarding failures 
in cast iron pipe which has a bearing wpon its life 
is given by Mr. Gilbert Murdoeh, M. Am. Soe. 
C. KK... Engineer and Superintendent of the water- 
works of St. John, N. B., in his report for 182. 
The information is based on observations of pipe 
breakages which occurred during the year. 

A +in. main, which bad been in use about 33 
years, failed in marsh mud under a pressure of 60 
to 65 bbs. per sq. in. The outside of the pipe had 
undergone a softening process at the break, whieh 
was along some air cells in the body of the shell. 
The film of metal covering the cells and sand 
holes was about \ in. thick and couhkl be cut easily 
with an ordinary knife. Bebow the film and the 
air cells the metal seemed to be as clear and sound 
as wheo first laid. The internal diameter of the 
pepe was reduced by aheut 4 in. of tmberculation. 

Air cells also caused the failure of a 2-in. pipe, 
laid in brick clay. Twhereulation had reduced the 
diameter of this pipe to about one-half and its area 
to about one-fourth of its original size. 

A (-in. pipe of domestic make, 52 years old, 
failed from softening. It was in soft, slaty rock, 
and was as easily cut as phombago, and when cut 
showed a bright smooth surface. A rent 8 ins. 
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long was found in this pipe. The metal on one 
side of the pipe proved to be “%, and on the other 
barely 4, in. thick. The break occurred on the 
thin side: and along the ragged edge of one of its 
sides the metal was not more than 1-16 in. thick 

A 2+in. pipe, in well drained gravelly brick 
elay. failed on Feb. 16, 1893, af er having been in use 
since 1857, or about 36 years. Along the tine of rup 


ture there seemed to be numerous minute air cells 
and a general lack of homogeneity. No larg 
blown spaces were shown, but there were indies 
tions of “eold shut” at several points. One side of 
the pipe was found to be 14 and the other barely 
*%, in. in thickness. The rend was irregular, about 
7 ft. long and on the thin side of the pipe. The 
outside of the pipe whs sound, but on the inner 
side a coating less than 1-16 in. thick, which looked 
like black vegetable matter, showed and remained 
after the tubercles were removed. Below this 
coating the iren was bright and fresh. The pipe 
had not been subject to water-hammer and had 
uever given previous trouble. It was made in 
Glasgew, Seotland, in 1S56, and was unprotected 
inside or out. 

Barring accidents and inherent defects in manu 
facture, Mr. Murdoch states that so far as an opin 
ion can be formed from experience with rhis pipe. 
its duration is practicatly indefinite. ‘Phis con 
clusion, it must be remembeerd, relates to a pipe 
line of uncoated east iron, 

The tuberculous growths on the seetion of 24- 
in. pipe were pretty well distributed around ics 
interior, the dargest number being on the under 
side, when there was any difference. The largest 
tnbercles had a base of about 14 in. and a height 
of about 4, in. This and previous observations 
lead to the conclusion that from % to “ im. is the 
maximum height of the growth, or a reduetion 
in the effective diameter of the pipe amounting to 
1% to 1% ins. 

Most of the joints on the above line of pipe were 
made with small pine staves cut to the curvature of 
the pipe. The wood ttaken out at the time of the 
accident was fresh and sound and some ef it was 
preserved as a curiosity. 

The break was shown on the pressure gage in the 
city at 7330 a. m., the trouble was located by 9 
a. m., and, although the ground was frozen for 
3 ft. in depth, by 10 p. m. the old pipe was cut ont, 
a new piece inserted and the pipe line ready for 
refilling. 


THE PARTIAL PURIFICATION OF SEWAGE 
By Geo. E. Waring, Jr.. M. Inst. (. E 


While the final problem of the purifieation of 
sewage relates to such a complete withdrawal or 
destruction of its organic elements as will leave 
its water pure enough for safe drinking, or at 
least for discharge into «a stream from which 
drinking water is to be taken, still it often hap 
pens that what is really needed is only to remove 
so much of its suspended and coarser contents a 
will make it elear, amd will enable us to discharge 
it into water that is not to serve for domestic 
purposes, without infringing the rights of owners 
who use the stream for power, for manufacturing 
uses, for watering cattle or for pleasure. 

It ix well understood that complete purification 
ean be attained in no other practical way than by 
application to land, either by broad irrigation or 
by well regulated filtration through sand or gravel, 
or other porous material, which may be readily 
permeated ‘by air, application being in either case 
intermittent, in order that the field or the filter 
may have a chance for such aeration. For this 
complete result none of the processes of chemical 
precipitation will suffice. For partial purification 
they are effective, and they are often resorted to, 
in spite of their cost and their eumbersome char- 
acter, where suitable land cannot be procured 
without too great ontlay. 

The chemical processes have their limitations, 
which cannot, apparently, be passed, and their 
maintenance involves an outlay for chemieals, 
power and labor which is serious. The investien 
tions of the Massachusetts Board of Health, ear- 
ried on during 1889 by Mr. Ailen Hazen, and sub- 
mitted, with a summary of results, by Mr. Hiram 
F. Mills, the engineer member of the board, were 
conducted with scientific accuracy .and the con 


clusions drawn from them may be confidently ac- «. 
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cepted. Mr. Hazen's comments end with this 
statement: 

It is possible to remove from one-half to two-thirds 
of the organic matter of sewage by. precipitation with 
a proper amount of an iron or aluminum salt, and it 
secur probable that, in some cases ,at least, if the 
process is carried out with the same care as is re- 
quired in the purification of sewage by intermittent 
filtration, a resuit may be obtained which will ef- 
fe¢tually prevent a public nuisance. 

Mr. Mills fixes the annual cost of chemicals alone 
at about 30 cts. for each head of the population, 
and he gives, as an average result, the removal 
of from 51 to 58% of the albuminoid ammonia. 
As to bacteria, he says that of 700,000 (in a ‘*‘thim- 
bleful’), 35,000 remained in the effluent, and con 
tinues: 

If any of these are disease-producing germs, there 
would be no safety in turning such a tiguid into -» 
drinking-water stream; and whether it would be ad- 
missib.e to turn a liquid containing from one-third 
to one-half as much nitrogenous organic matter as 
sewage, with abundant bacteria, mto any other 
stream, would Sopes upon nearly the same conditions 
that would attend discharging a less amount of bowaye 
into the same stream. There would, tnowever, Se 
this difference, and it is an important one, the ob 
jecthonable appearance would bave been removed, and 
would not come again, unless, collecting in pools or in 
eddies or on flats, or rising to the surface on a 
liquid Waving greater specific gravity, putrefaction of 
the renmining organic matter should follow. sce 
But the dncompleteness of the purification and the 
cost of S30 cts. per inhabitant yearly for chemicals, 
together with the additional expense of manipulation 
and disposing of the sludge, whl be likely to confine 
the application of chemical precipitation in the 
purification of sewage to narrow limits. 

The natural conclusion from these experiments 
and from general experience in practice is that, 
while the results of chemical processes are always 
incomplete, they are availbale for use where par- 
tial purification will suffice, and may be advisable 
under certain conditions. 

In discussing the subject it is almost universal 
to consider the use of irrigation only with a view 
to couyplete purification, and to set it aside wher- 
ever something less than completeness is really 
demanded, if the large area needed for complete 
work and the cost per acre would call for so great 
au outlay as to indicate an economy in the use of 
a chemical method. Lt seems to have been over- 
looked that irrigation may be carried on to a point 
of partial purification only, and that this, while 
producing at least as good a result, would reduce 
the cost below that of the chemical method. 

ln sewage irrigation, if the flow is firs! passed over 
a coarse sereen, its rags and rubbish will be with- 
held, leaving only minor solids to reach the field. 
As it tlows on over the surface the fibrous matters 
and the gummy portions are soon deposited, leav- 
ing the flow with the appearance of a thin liquid, 
discolored Jike laundry waste. As the sheet of 
sewage passes on over the land, its discoloration 
decreases, and a point is soon reached where so 
much of it as still remains above ground has the 
appearance of clear water, is without odor, and is 
at least as pure as ordinary brook water. What 
has sunk into the ground will, of course, be as 
thoroughly purified as if the rest had continued to 
flow until all was absorbed, and this portion will 
appear as a pure etiluent in the drainage. When 
this point has been reached, purification has been 
earried far enough for the demands of the situa- 
tion, and it is not necessary to spend money to 
provide for more than this, 

Naturally there must be several different areas 
for alternate use in the fullest extension of the 
system, In fact, as far as we go, we are using 
precisely the same methods that would be used 
for absolute purification. The only difference is 
that we stop when the flow is pure enough for our 
purposes; and that we haye saved the cost of land 
purchase and maintenance for the later stages of 
purification which we do not need. 

A good illustration is given of the effect of a 
limited flow at the irrigation field at Wayne, Pa. 
(See Eng. News, Nov. 3, 1892.—Ed.) This field 
is a hillside, so steep that it is necessary to arrest 
the sewage at short intervals, to keep it from form- 
ing rills, giving it a fresh start for further dis- 
tribution, It is so arrested behind horizontal bar- 
riers and its inyproving condition is observable at 
each. Thero are three separate sections for al- 
ternate use, one day of flooding being followed by 
two days of rest and aeration. Each of these 
three sections above the third barrier is about 
1.28 acres in extent. The spaces between the bar- 
riers on the different sections vary a little, but not 
materially. Each has at its upper side a small 


tract of broken stone, to catch coarser matters, 
but the liquid sewage flows from this substantially 
unchanged. On the first section the area, including 
this stone bed and to the first barrier, is about 
16,750 sq. ft. Between the first ‘barrier and the 
second, it is about 11,000 sq. ft.; and between 
the second and ‘third, about 28,000 sq. ft. The 
combined area to this point is about 55,750 sq. ft., 
or, to the same point in the three sections, about 
167,250 sq. ft., or 3.84 acres. 

The soil is a micaceous loam, with many small 


boulders, and is rather sparsely covered with forest 


trees. This portion of the field is not underdrained 
artificially, but the surface is absorptive enough to 
take in more than one-half of the flow before the 


(for the partial purification) is 3.84 acres, inelud- 
ing about 19,000 sq. ft. covered by broken stone, 
so that each acre receives on an average about 
51,000 gallons of sewage per day. If we take the 
usual allowance of 60 gallons per head, we have 
the sewage of a population of 850 sufficiently puri- 
tied by ag acre of land, under conditions as to soil 
and inclination less favorable than are usually 
found. There is no sludge to be handled, there 
are no chamicals to be bought, there are no filter 
presses to be run and there are no tanks to be 
cleaned. The whole attention required is usually 
given by one man, who has time for much other 
work. The purification is better than chemical 
processes can secure. The condition of the resting 








lower limit of the area under consideration is 
reached. The volume of sewage amounts to about 
200,000 gallons per day. The reservoir from which 
it is pumped holds about eight hours’ flow. The 
pumps discharge at the rate of about 10,000 gal- 
jons per hour. This amount flows for about 20 
hours over one of the sections described above. 
Less than one-half of this amount, measured by 
the eye, reaches the barrier at the lower edge; 
as it flows on it all sinks into the ground long 
before reaching the lower limit of the whole sec- 
tion. 

This description relates to the conditions as they 
existed during the first year of the working. Two 
additional sections are now used for night work, 
and the pumps are run only during the day, the 
reservoir being emptied early in the evening, and 
enough of the night flow running into it to fill it 
again ‘by morning. During the time when all of 
the sewage went to the first three sections, their 
conditions and their results improved steadily, and 
they are still smproving. The sewage arrested 
behind the barrier in question looks clear and is 
entirely odorless, It is freely drunk by dogs. 
Were it to flow in that condition into the brook, it 
would not change its natural cleanly appearance. 
Then, too, it is to be remembered that an equal 
volume has been absorbed by the land and is com- 
pletely purified, so that the whole, taken together, is 
twice as pure as that which we see. If the inclina- 
tion of the land were less steep, more would be ab- 
sorbed, and the purification would be still better. 

Now let us see how this figures out, as applied 
to a certain population. The whole area used 


AN EARLY SURVEYOR’S COMPASS. 


tracts is such as to indicate that they might be 
used every other day without difficulty. This 
would raise the limit of population to 1,300 per 
acre, 

There has recently been published an excellent 
report of the sewerage and sewage disposal of 
the city of Canton, O., (see Eng. News, June 1, 
July 20 and Sept. 14, 1893, for full description. 
—Hd.), where, as a measure of economy, and as 
partial purification would suffice, the chemical 
method was adopted. The land (27.58 acres) was 
bought for $4,000. On this a chemical plant was 
constructed at a cost of $26,484. The statement 
has been made that the cost of operating this 
plant is $5,000 per annum per 1,000,000 gallons 
of daily flow. 

The amount of sewage at Canton is about 800,000 
gallons per day. If the same result could be at- 
tained ‘there as at Wayne, thep a better purifica- 
tion would be secured with 13 acres under broad 
irrigation, and at a comparatively insignificant 
outlay for preparation and attendance. The result 
would probably be better, as the land is much 
more nearly level, and the sewage is fully one-half 
groundwater leakage and clean flushing water. 
The present population is about 14,000, not nearly 
half of them connected with the sewer. If the 
whole field were applied to sewage irrigation, the 
rate would be about 500 persons per acre. This 
would seem, therefore, to be a case where great 
economy and a better result would have been se- 
cured if partial purification by broad irrigation had 
been adopted. 


AN EARLY SURVEYORS’ COMPASS. 

By Charles W. Sherman, Jun. Am. Soc. C. E. 

In Pilgrim Hall, Plymouth, Mass., which con- 
tains many interesting relics of our Pilgrim Fathers, 
there is shown a curious surveyors’ compass, which 
is probably one of the first surveying instruments 
used in this country. The card attached to it reads: 

ANCIENT COMPASS, 
Which Belonged to One of the Early Wadsworths, 
of Duxbury. Presented by Stephen Holmes, 
of Kingston. 

A family tradition, which, unfortunately, can- 

not be verified, says that this instrument belonged 
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to Christopher Wadsworth, who lived in Duxbury 
before that town was set off from Plymouth. We 
actually find his name upon the records as early 
as 1633. 

The instrument bears no maker's name or date 
and is not at all like the surveyor’s compass of to- 
day, as will be seen from the accompanying illus- 
trations. In fact, it looks much like an exceed- 
ingly small plane-table, its principal parts being a 
“table” and an alidade. The compass proper 1s 
shaped like the one often used for orienting a plane- 
table, and, except that it forms part of the table, 
is used in the same way. The table is of hard 
wood about 4144 x 8\%4 ins. in size. A little to one 
side of the center there is a rectangular recess in 
the wood, and in this the needle is mounted. The 
inside of this “compass box’ is painted white, and 
there are marks at the ends to which the ends of 
the needle are to be brought, thus “orienting the 
table.” 

At one side of the table a compass sight alidade 
is mounted on a fixed center, about which it may 
be turned in the direction of the line to be sur- 
veyed. A semi-circle is graduated to degrees upon 
the surface of the table, with its center at the 
pivot of the alidade, Half the width of the alidade 
is cut away at each end just inside the sight, and 
the edge beveled. The bearing is read on the are 
opposite this beveled edge. One end of the alidade 
always overhangs the table unless the line runs 
very nearly north and south. The alidade is made 
of one piece of brass, bent up at the ends to form 
the sights. One sight is slotted, while the other 
has a rather coarse brass wire stretched across it. 
There are no levels on the compass. 

The tripod head looks like the top of an old bed- 
post, into which three slim legs are fastened by 
wooden pins. The legs are not more than 5% in. 
in diameter, and are about 3 ft. 5 ins. long. They 
are unshod. The needle is round, and is brought 
to a point at the ends, instead of being flat, with 
the end brought to an edge, as in our modern in- 
struments. There is no way of, lifting it from its 
pivot, which must be considerably blunted by this 
time, yet it still seems rather delicate. The glass 
cover of the compass box is held in place by putty. 

The instrument folds up for packing in very 
convenient shape. The “table” may be lifted from 
the peg in the tripod head, about which it re 
volves, and after unscrewing the thumb nut the 
alidade may be removed from its pivot and placed 
about three edges of the table, where it fits ex- 
actly and is held in place by three small brass 
pegs which pass through holes in the alidade, the 
spring of the brass being sufficient to keep it on 
the pegs. No steel or iron is used in the instru- 
ment, except, of course, in the needle. There seems 
to be no reason why this instrument might not be 
used to-day, with results nearly as good as ever. 


CONSTRUCTION NEWS. 


RAILWAYS. 


East of Chicago—Existing Roads. 

BOSTON & MAINE.—There now remains but three 
narrow bridges between Boston and North Winches- 
ter to be widened before the proposd four-track line 
can be completed between the two places. 

BOSTON & NOVA SCOTIA.—About 300 men were 
employed last week clearing the right of way for 
this railway between Orangedale and Broad Cove 
mines, Cape Breton, 35 miles. The construction is ex- 
pected to be commenced in earnest as soon as weather 
permits in the spring. Ch. Engr., C. M. Odell, Mabou, 
Cape Breton. 

DBLAWARE & HUDSON CANAL CO.—The Ausable 
branch of this railway is 7. extended by the J. J. 
Rogers Co,, Ausable Forks, N. Y., from Rogers through 
Ausable Forks to its new pulp mill beyond. When 
completed the extension will be 4.23 miles in length 
and will become a part of the D. & H. C. Co.’s sys- 
tem The grading has been completed from Rogers to 
Ausable Forks, 2.75 miles, and in the spring the re- 
mainder of the line will be graded and the track laid. 
Engrs., Chappell & Burke, Rutland, Vt. 

GEORGES VALLEY.—It is reported probable that 
this railway will be éxtended to Agpietos, Learsmont 
and Liberty, in Maine. Ch. Engr., Wm. Lee, Bucks- 
port, Me. 

LONG ISLAND.—It is stated that this ones has 
made arrangements for extending its Port Jefferson 
branch 12 miles eastward to Wading River. There is 
also talk of extending the Montauk division eas: to 
Amagansett. 

OTTAWA, ARNPRIOR & PARRY SOUND.—An 
official of this road writes us as follows concerning 
the work done during the t year: On Jan. 1, 1893, 
we had 36 miles Ps and track laid. Sinee that we 

: Iden Lake, a distance of 85 miles 
from Ottawa, having graded 49 miles this season. We 


have also laid track for the whole distance of 85 miles 
and ballasted 75 miles of this during 1893. 


The road was 
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built on Dominion government specifications and no ex- 
pense has been spared on it. It is ballasted with over 
3,000 yds. to the mile, all permanent stone bridges, 
arches and culverts and steel superstructure. Eight sta- 
tions have been built, all on stone foundations, and 
some of the buildings are of brick. The rails are 72 Ibs. 
to the yard and are on split switches, This portion of 
the line was opened for traffic Dec. 18, and is man- 
aged by the officials of the Canada Atlantic Ry. All the 
equipment is new and of the most modern type. The 
tanks are of a uniform size, supplied by steam power 
upd have a capacity of 60,000 gallons. This portion 
of the line just described runs due west from Ottawa 
toward Parry Sound. We are alse doing some rock 
work this winter from the S5th to the 95th mile. Be- 
sides this we have built 10 miles more this season, 
making 30 miles in all, on the Parry Sound Coloniza- 
tion Ry., which was bought a year ago by the O., A. 
& P. S. Ry. Co. This makes a total of 125 miles of the 
projected 250 miles of road. J. R. Booth, lumber mer- 
chant, Ottawa, is president, and Geo. A. Mountain 
Ottawa, is chief engineer of the above mentioned lines. 

PENNSYLVANIA CO.—It is positively announced at 
Detroit that this company has secured an entrance 
into that city, with terminal facilities at the Front 
St. union station. The present division terminus Is 
at Toledo, and it is reported that the entrance to De- 
troit will be made by the Wabash double-tracking its 
line from Detroit to Romulus and the Flint & Pere 
Marquette building a new line from Monroe to To- 
ledo, all to be completed by next July. 

WESTERN MARYLAND.—C. 0. Vandevanter, Prin. 
Asst. BPngr., Baltimore, sends us the following infor- 
mation concerning the extension of the Baltimore & 
Harrisburg from Porter's Station on the tein line to 
York, all in Pennsylvania. The total length of line 
is 15.07 miles, of which 3.62 miles of track were laid 
in 1892 and the baiance of 11.45 miles between Jan. 1 
and July 12, 1893. The entire line is stone ballasted, 
which was done between April 18 and Sept. 12. on 
which date (Sept. 12) the road was opened for traffic. 
The following are the stations, with their distances 
from the junction at Porter's: Menges, 3.10 mls; 
Spring Grove, 4.26; Nashville, 6.66; Thomasville, 8.66; 
Bott, 10.68; Richland Ave. (York), 14.42, and West 
York Station, 15.07. 


Projects and Surveys. 

BALTIMORE NORTHERN.—William Gillmor, Gran 
ville, O. Wilson, John Henry Miler and 8S. Johnson 
Poe, of Baltimore, and Moses H. Houseman, of Penn- 
sylvania, are the incorporators of this company, noted 
last week. Mr. Miller is said to control the Penn An- 
thracite Co., and was formerly president of the 
Baltimore & Lehigh. Mr. Gilmor was president of the 
Maryland Central, and Mr. Houseman was g-neral 
counsel of the companies. 

CENTRAL MICHIGAN.—A press report from Buttle 
Creek., Mich., states as follows: Charles KB. Thomas 
attorney for the new railway between this city and 
Grand Rapids, to be called the Central Michigan, has 
received a letter from the president, J, W. Boynton, 
of Grand Rapids, stating that the survey between 
Battle Creek and Grand Rapids was completed las 
week. The line will bave but little grade. It wil 
run through Bedford, Banfield, WHickoryville, Gun 
Lake, Bowen's Mill, Gaines Center and Paris. The 
citizens of this city are becoming fully aroused to the 
importance of the road. 

CHICAGO, UNION CITY & CINCINNATI.—I is 
Stated that the contract for building this projected 
railway has been awarded to MeNair & Barcey, hi- 
cago, and that the construction will be commenced 
within two weeks. The road will extend from Union 
City. Ind., through Bluffton, Montpelier and Portland 
to Huntington. a distance of 80 miles. Ch. Engr., L 
Frank White, Union City, Ind. 

OHI1O.—The Cleveland ‘‘Leader’’ states as follows: 
It was reperted last week. on what appears to be 
reliable authority, that Henry S. Ives will build a con- 
necting line of railway between Columbus and Wasb- 
ington Courthouse, or Greenfield, Fayette county. 
This will join the Cleveland, Akron & Columbus, pos- 
session of which Mr. Ives acquired sometime ago, to 
the Ohio Southern, of which he has practical con 
trol. The construction of this new road wowd give 
a through line from the Jackson county coalfields to 
the great lakes. From Washington Courthouse, or 
Greenfield, another connecting line of 15 to 25 m les 
in length will also be built, so as to tap the Cin- 
cinnati, Portsmouth & Virginia at Hillsboro, Highland 
county. This would give a through line from Cleve 
land to Cincinnati. This rumor aceounts for Mr. Ives’ 
anxiety to secure the Cleveland, Akron & Columbus, a 
railway which never has been profitable and the pur- 
chase of which caused much curious speculation at 
the time. 

ONTARIO.—It is stated that application is made to 
the Ontario legislature for a charter to incorporate a 
company to construct a railway from Port Lock Har- 
bor, on Lake Huron or Sault Ste. Marie, northeasterly 
by way of the Desert Lake iron mine. to Chap ean 
on the main line of the Canadian Pacific. 


Southern—DExisting Roads. 

ATLANTIO COAST LINE.—Press reports state that 
Maj. W. J. Gordon, Fredericksburg, Va., is making 
surveys for this company for a belt line around Peters- 
burg. Va., the road, if built. to be used for through 
freight trains. 

ATLANTIC, SUWANBE RIVER & 6ULF.—Ir is 
expected that the first 20 miles of the read from Jack- 
sonville, Fla., will be completed early next month. 
The line is projected from Jacksonville ‘to Dead Man’s 
Bay, on the Gulf of Mexico, a distance of 100 miles. 

SOUTH CAROLINA.—A branch has just been com- 
pleted from Ten Mile to the works of the Read Fer- 
tilizer Co. on the Cooper River, a distance of 3% miles. 
which will be used to haul freight, and may be used 
for passenger business as well when the works are 
completed. ©. S. Phelps, Asst. Engr. South Carolina 
Ry., had the work of construction in charge. 

TURKBPY KNOB COAL CO.—An extensive lease of 
coal lands near the head of Loup Creek, Feyette 
City, W. Va.. has been secured by this company, and 
a railway will be built to connect with the Loun Creek 
branch of the Chesapeake & Ohio. Coal tipples will 
be erected and coke ovens put in. Power will be fur- 
nished from an electric light plant. The construction 
has been begun and the plant is to be in operation by 
April 1, 1894. F. A. Beardsley, Engr. in Charge. 


Projects and Surveys. 


BELVA & ELK RIVER.—Incorporated in West Vir- 
ginia to build a railway from Belva, Nichols county, 
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to the north of Blue Creek, on Elk River, Kanawha 
county; capital stock, $60,000, C. H. Eaton, Charles 
tou, W. Va BE. A. Smith, S. N. Grammont, A. M 
Williamson and F. J. Farkey, Providence, & LL, prin- 
cipal office, Charleston, W. Va. 


Northwest -Existing Roads 


GREAT NORTHERN. Th Denver ‘Republican’ 
states that the idea of a direct line of railway ®e 
tween that city and Duluth is not impraciicab e 
The Denver & Gulf, extending from Denver to Jules 
burg, has severed its connection with the Union Pa 


cific, and only 25) miles of railway would have to be 
built across Nebraska to reach O'Neill. Where a Cou- 





nection would be made with one of Jas. J. HIil's 
lines for Duluth 

INDIANA & ILLINOIS SOUTHERN.—-New ties and 
rails will be laid and other improvements made on 
this read in the spring, accor r to repors. Gen, 





Man., P. H. Blue, Sullivan, Ind 

TOLEDO, PRHORITA & WrsSTERN Keports state 
that the main line of this road will be changed to run 
to Burlington, ta., instead of Keokuk, as at present 
In this event the branch track from La Uarpe to 
Burlington will be rebulit and straightened 


Projects and Surveys. 

CHICAGO, PADUCAH & MEMPHIS.--Locorporated 
in Illinois to build a railway from Altament, Etting 
bam county, UL, to Metropolis, Massue county, Ti; 
capital steck, $2,500,000; principal office, Rast St 
Lauis, Til: directors, Benj. F. Johnston, Rodey Kelly 
and BP. M. Johnston, St. Emo, Il J. W. Griswold 
and J. J. MeLean, Bast St. Louis, [lL., and Wm L 
Huse and Jos. Dickson, St. Louis, Mo 

EASTERN..- Incorporated in Lilinois to build «a rail- 
way in Mercer county; capital stoek, $50.000; pra 
cipal ofttice, Rock Island, Ill.; Henry Curtis, Robt 
Lee, Ro H. Hudson, H. P. Greenough and F. H. Rock 
well, Rock Ishand. 

Soutliwest—-Existing Roads 

MISSOURL PACIFIC.—It is reported that a branch 
line will be built from Jefferson City, Mo., to Boon- 
ville in the spring. 

THRMINAL R. R ASSN. OF ST. LOUIS. -A mort 
gage has been filed to secure an issue of $5,000,000 of 
» gold bonds. Jas. W. Hanna, Secy., is reported as 
stating that the money will be used to finish the new 
stetion and possibly build one or two terminal roads. 
It is very likely that a belt road will pe built on 
each side of the river, but the time for conmmencing 
work has not been decided upon, 

Projects and Surveys 

BENTONVILLE, FORT GIBSON & SOUTHWEST 
ERN.—-Incorporated in Arkansas to build e railway 
from Bentonville, Ark., southwest up to the Indian 
Territory line; capital stock, $250,000; incorporators 
N. S. Henry, DD. if. Woods, J. A. Riee. F. M. Bates, 
J. (. Knott and W. H. Cloe, Bentonville, Ark 

DAKOTA, WICHITA & GULF.—E. Stoddard, Oma- 
ha, a member of the executive committee, has been 
investigating the harbor facilities at Galveston with a 
view ‘ hunny bat city the southern terminus of tis 
proposed railway. This scheme proposes a railway 
from South Dakota to the Guif of Mexico, 1,350 miles, 
and has been referred to several times as a Farmer’s 
Alliance project. The provisional directors will meet 
ut Popek., Kan... Jan. & to perfect organization. Fred 
J. Close, Topeka, Chn. Ex. Com 

LITTLH ROCK, HOT SPRINGS & TEXAS.—The 
cities of Hot Springs and Little Rock, Ark., are re- 
ported as having raised the funds requested by Uriah 
Lott to secure the construction of this railway. The 
incorporation of the company was noted Dec. 14. 

SAN ANTONIO & BROWNSVLLLE.—The citizens of 
Duval and adjoining counties in Texas are reported as 
anxious to have a railway constructed from San An 
tonio to Brownsville, by way of the town of San 
Diego, and a mass meeting has been held at which 
a committee was appointed to solicit subscriptions 
toward the proposed enterprise. A large bonus has 
already been raised, which will be tendered to any 
responsible persons who will undertake to build the 
road, according to. reports. 

SAN ANTONTO & GULF SHORB.—Incorporated in 
Texas to build a railway from San Antonio to some 
point on the west bank of the Brazos River at or 
near Velaseo, a distance of about 200 miles in an 
aa direction from San Antonio through the coun- 
ties of Bexar, Wilson, Gonzales, De Witt, Jackson, 
Whearton, Matagorda and Krazos: capital stock, 
$2,000,000; incorporators, William Davis, Robert E. 
Sadler, H. E. Jones, J. R. Jones, William H. Brooker, 
J. ©. Davis and J. R. Davis, San Antonio; Wm. H. 
Hansom, J. Brown King, Wm. A. King, J. H. Mont- 
gomery, Virgil B. Coley and J. A. Rogers, of Gonzales 
county; ©. R. Martin, of Grayson county, and R. W. 
Crowder, of McLennan county. Mr. Davis is reported 
as stating that arrangements are about completed with 
Kansas Oity contractors to build the first 30 miles of 
the road. 


TEXAS.—It is reported that the citizens of Mata- 
gorda county have $75,000 in cash which they will 
give to the company building the first rai way turough 
the county. The county people are. willing to con- 
struct the line themselves, according to reports, if the 
cost is not too great. Address C. H. Williams, Cedar 
Lake, Tex. 


Rocky Mt. and Pacitie Existing Roads. 


COLORADO MIDLAND.—Work on the extension of 
the Midland Terminal from Midland to Cripple Oreek, 
Colo., is being pushed by Clough & Dmvideon. con 
tractors, as rapidly as possible, the work this winter 
being mostly rockwork. Surveys are wow in progress 
for a continuation of the Tne from Cripple Oreek to 
Clorecm Ot ey 
FLORENCE & CRIPPLE CREEK.—The construction 
of this railway from Florence, Colo., om the Denver 
& Rio Grande, to Cripple Creek, has been commenced 
in earnest by Orman & Crook, contractors, Pueblo, 
Colo. Press reports state that $1.75 per day is paid 
for common ieherers amd 82 for rockmen, and Mr 
Crook is reported as saying that 1,200 men will be 
koe at werk from now till Mev, when the contract 
calls for the completion of the road. The Bessemer 
Steel Works, Pueblo, has a contract for 3,000 tons of 
50-Ib, steel rails. The road will be 40 miles long and 
have a 3-ft. gage. Ch. Engr., H. A. Sumner. 





18 











GREAT NORTHBRN.—The opening of the extension 
from Butte, Mont., to Anaconda, 27% miles, was in- 
augurated by this company last week, according to 
reports.——-l’ress reports state that M. J. Carrigan, 
Mink Augetes, Wasu., bas returned from the tat, 
where he secured the necessary funds for building an 
extension of this road, to be known as the Fverett, 
Port Angeles & Pacific, from Everett to Port Angeles, 
67° miles. The work will require 43 miles of track, 
14 miles being by ferry. The construction of the road 
is expected to be commenced early in the spring. 


SAN DINGO, YUMA & PHOENIX.—A press report 
from San Diego, Cal., states as follows: Mayor Carl- 
sen telegraphs from the city of Mexico that he has 
secured a concession and a bonus for building a rail- 
way across Lower California to Yuma. This will as- 
sure construction of the proposed road from San Diego 
to Vhoentx, Ariz. 


Projects and Surveys, 


COLOKADO,-Lt is reported that the citizens of Del 
Norte and Saguache, in the San Luis Valley, want 
direct. raflway communication and that surveyors are 
staking a route for a railway along the west side of 
the valley, which the farmers offer to furnish ready 
for the rails if. the Denver & Rio Grande will operate 
the road. 


SALT LAKE CITY & LOS ANGELES.—R. L. Walker, 
‘Topeka, Kan, is reported as making the following 
statement concerning a projected raliwway from Sat. 
Lake City to Los Angeles, Cal: For two months I have 
been In New York, and our company, which owns about 
4,000 acres of coal lands on the Canary and Cedm 
mountains in Utah, Nevada and Southern California 
proposes to build the road. It has already been sur 
veyed, and will be about 700 miles in length, Our coal 
beds are the nearest of all to Southern California, and 
our coal supply would be shipped to that territory, and 
coufd be soid' there much cheaper than they are at 
present paying for it. The only way they get coal at 

euros vy ship, and it costs $10.50 a ton. If our 
company does pot build the road, some other one will, 
but there ix no doubt, L think, about our building it. 


Foreign. 


MBXICAN CENTRAL.—A press report from the city 
of Mexico states as follows: Several important exten- 
sions are being arranged for additions to the system 
of the Mexican Central RK. R. Officials of the road are 
reticent as yet regarding what the new additions will 
be, but promise to give out the information in a day 
or two. The new extensions will be feeders to the 
lines already In operation, and it is pretty well known 
that one of these will be from the city of Guadalajara 
westward through the rich agricultural district of the 
Pacific slope, while another will go into the cotton 
belt from Lerdo to San Pedro. A’ third branch will 
probably be built from Jimenez to Parral. 


MEXICO,—Several railway projects are being rapidly 
developed in Mexico, according to a press report from 
the city of Mexico, which states as follows: wocd os 
been received by a private cable message from London 
that Delfin Sanchez, tue conrractor on toe ine sa- 
tional RK. R., has consummated a loan for about $15,- 
100,000 for the completion of the line to Acapuico, the 
Peeltic coast terminus, The portion remeining to be 
built is 300 miles, and will give a transcontiental route 
across Mexico from Vera Cruz, on the gulf of Mexico 
to Acapulco. The Mexican government has a large 
force of men, numbering about 2,000, pushing the con- 
struction of the Tehuantepec Ry., and Col. H. Samp- 
son, of Kansas City, has the work of completion on 
the Mexico, Cuernavaca & Pacific R. R. well under 
way. This line is also aiming at Acapulco, on the 
Pacific coast, and is a sharp rival to the Interoceanic 
for the west coast trade. The Mexican National 
Const. Co. is building from Colima to Guadalajara, on 
the Mexican Central, and this latter road is arranging 
for at least three extensions to its present system. 
An option for $130,000 is out for the purchase of the 

the Ko. of the suburbs of the city of Mexico. 
The intending purchaser is the District Ry. Co. of 
the Mexico City Federal district, although another 
company is also after the Valley road, largely for the 
purpose of absorbng its Vaiuabie froccuises 101 
he opeht oof wee for a new read. The Metropolitan 
Belt Ry. Co.. which ineludes Gen. Herman Strum, 
Col. W. J. Degress and others, is getting things in 
shape to build its line around the city of Mexico. This 
line will cost about $750,000. The government has 
granted a concession to Senores Guadalupe Guadau- 
ama and Melesio Alcartara for the construction of a 
railway from Cazatdero, on the Mextean Central, to 
the station of Tepsongo, on the National. The cut-off 
line will be about 75 miles in length and will greatly 
lessen the connecting distance between the two roads. 


. COLOMBIA.—S. B. MeConnio, New Orleans, La., 
has returned to this country from the United States 
of Colombia, S.A. where be has been superintending 
the construction of a railway from Carthagena to 
Calamar, 65 miles from the coast. A New Orleans 
paper states as follows: The road is built direct across 
a hilly country from the coast to the Calamar River, 
at Calamar. The road has been ruvning from the 
coast to Turbaco, some distance in the interior, for 
the past two months. It has been longer in_ building 
than was expected, due to the fact that there has 
been a scarcity of labor, and it was found necessary 
to import labor from Jamaica, Work is now progreas- 
ing rapidly, and it is expected that the road wiil be 
commleted by the last of March or first of April. Mr 
MeConnico has projected another road that will open 
up a large and fertile territory, and he desires to 
superintend the construction of a road throngh it if 
possible. ‘The present road is being built by New 
York and Boston capitalists. 


STREBT AND BLECTRIC RAILWAYS. 


EXETER, N. H.--It is reported that a Boston syndi- 
ete has offered to purchase the franchise and te give 
bonds to construct ai street railway in this place 
within a year. 

FALL RIVER. MASS.—The Fall River & Stone 
Bridge Electrie Ry. Co. has voted to lay tracks from 
the state line to Tiverton. A franchise has been se- 
eured and the construction of the road will be com- 
menced in the spring: distance, eight miles: capital 


ENGINEERING NEWS. 


stock, $100,000; Pres.. D. P. Church; Treas., N. B. 
Church, both of Tiverton. 


LOWELL, MASS.—The Boynton Bicycie R. R. Co. 
will petition for the right to construct a railway be- 
tween Lowell and Boston, under the patents now owned 
by that company. The proposed road will extend from 
Lowell through Chelmsford, B.llerica, Bedford, Bar- 
ington, Lexington, Arlington, Somerville and Ca.am- 
briige, to Boston, and thence by way of Co.umbus 
Ave. to Washington St., through Dedham, Waspoie, 
Foxboro and Att.eboro; also a road from Boston to 
Beverly, in as near a straight line as the legislature 
shall permit, and connecting with the circuit road; 
also a circuit road connecting said road through Chariles- 
town and Haymarket Square with Quincy, aong 
Atlantic Ave. and through such streets as may be 
designated by the mayor and aldermen of Boston, ex- 
tending said road to the city of Brockton, and con- 
necting Boston with other suburban cities and towns, 

HARTFORD, CONN.—Press reports state thar the 
Hartford & West Hartford Electric Ry. Co, has 
awarded the contract for building an electric rail- 
way from Parkville, a suburb of Hartford, te Charter 
Oak Park, through Eimwood to Newington, thence to 
New Britain, connecting with the New Britain elec- 
tric road to Plainville. The company has also let a 
contract for a line from the present terminus of the 
Hartford St. Ry., in West Hartford, through Farm- 
ington to Unionville. ‘he contracts call for the com- 
pletion of the lines by April, 1804. 

TRENTON, N. J.—the plans for the New Jersey 
Ry. Co., recently incorporated by Jos. H. Real, of 
Bioomtieid; C. E. W. Smith, of Morristown; J. H. 
Baldwin, of Orange; Geo. S. Forbush, of Boston, and 
Maj. John Rank have been made public. The pro- 
jected electric railway will commence at the Dela- 
ware River in this city and pass through Lawrence- 
ville, Princeton, Kingsten, Rocky Hf.l and ‘Kast Mi,1- 
stone to Bound Brook, from whence branches lead to 
Somerville and Karitan on the west and New Bruns- 
wick on the east. Passing north from Bound Beook 
the line runs northeast to Westfield, passing throu:h 
Dunellen, Plainfield and Fanwood, From Westfield a 
branch will run to Rahway, Eiizabeth, Woodbridge, 
Boynton Beach and Perth Amboy, forming a short 
line from north Jersey and eastern Pennsylvania to 
the seashore, ‘The line continues northeast from West- 
field, passing through Springfield, Millburn, Wyoming, 
South Orange, Orange, West Orange, Hast Orange, 
Bloomfield, Montclair, and thence to Paterson, with, a 
branch from Millburn to Irvington and Newark on the 
east and to Morristown on the west. Another branch 
extends from Montclair to Caldwell. The entire ijine 
has been surveyed. The right of way has been s8e- 
cured and the necessary franchises are assured, The 
tine will be laid with 70 and 90-b. steel rails and 
equipped with 34-ft. double motor cars of 30 HP. 
each. Power plants of 1,000 HP. each will be located at 
Trenton, Rocky Hilti, Bound Brook, Westfield and 
Orange. The poad will intersect both the Pennsyl- 
vania and Reading at Trenton, the Pennsylvania at 
New Brunswick, the Lebigh Valley, Reading and New 
Jersey Central at Bound Brook, the New Jersey 
Central at Plainfield and Westfield, the Morris & 
Essex at Millburn, South Orange, Orange and Mont- 
chir, the Delaware, Lackawanna & Western at Pat- 
erson, the New York & Greenwood Lake at Orange 
and Montclair, the Erie and the Susquehanna & West- 
ern at Paterson. The road will connect with Newark 
and Jersey City at South Orange, Orange and B.oom- 
field by electric railways now in operation, and thus 
form «a through line from Trenton to New York, 
Paterson and Newark, and in connection with 
the proposed road in Pennsylvania, which runs 
wong the Delaware’ River, from Trenton to 
Philadelphia by way of Bristol, will form a through 
line, This system will afford facilities for traveling 
from one station to the other on the steam roads 
which it crosses and will form a connection between 
Boston, New England and Trenton and the South by 
connecting with the New York & New England by way 
of the Erie and Poughkeepsie Bridge, saving expensive 
transfers and great loss of time at New York. 

OXFORD, PA.—It is reported that S. M. Patterson, 
of the Pennsylvania Traction Co., is seriously consid- 
ering the construction of a branen line to this ce 
from the main line of the electric railway at Parkers- 
burg. 15 miles distant. 

SHAMOKIN, PA.—The Morrison Cove Eleetrie Ry. 
Co. has been incorporated to build an electric rail- 
way from Roaring Springs to Woodbury and Hopewell, 
Bedford county; capital stock, $175,000; Pres., Eman- 
ual C. Hamilton. 


BALTIMORE, MD.—It is reported that surveys and 
ans are about ready for the construction of the 
saltimore & Washington Turnpike & Tramway Co.'s 
electric railway to Washington. Pres., David M, New- 
bold; Ch. Engr., Francis H. Hambleton. 

PIKESVILLE, MD.—The Pikesville, Reisterstown & 
Emory Grove R. R. Co, has been ineerporated by Geo. 
R. Webb, John Cowan, Oscar T. Crosby, Thos. IL. Elli- 
ott, Reister Russel and others, of Baltimore. to con- 
struct an electric railway 12 miles in length from the 
Pikesville terminus of the Pimlico & Pikesville electric 
line through Reistertown, along the Dover road to 
Giyndon, thence on the tracks of the Western Mary- 
land R. R. to Reisterstown Ave., and on Reisterstown 
Ave., Central Ave., Dover road and Wangh Ave. to 
Emory Grove camp meeting grounds; capital stock, 
$250,000, 

CULPEPER, VA.—The Culpeper, Rappahannock & 
Madison R. R. Co. has been formed to build an elec- 
trie railway to Sperryville; capital stock, $190,000; 
W. P. Hill and 8. R. Smith are interested. 

TOLEDO, O.—The Toledo & Maumee VaHey Ry. Co. 
has been incorporated to build an electric railway 
about 40 miles in length, having this city and Perrys- 
burg as termini. The entire system is reported as to 
include over 200 miles of road in Northwestern Ohio. 
including that between Tiffin and Fostoria, now under 
construction; capital steck, $300,000; Wm. B. Taylor. 

Il. Cork, G. G. Metzger, Parks Foster. Grant Wil- 
liams, 

CHICAGO, ILL.—The Columbia Construction Co. has 
been incorporated to build electric railways in the 
northern and northwestern portions of the city; capi- 
tal stock, $2,000,000; D. H. Louderback, Pres. Chicago 
North Shore St. Ry. Co.; Samuel Insull, Pres. Chicago 
Edison Co.: Lewis Cochran. 

DULUTH, MINN,—The City Ry. Co. has been 
granted a franchise for its proposed lines. 


KANSAS CITY, MO.—The projected Merriam Park, 
Rosedale & Kansas City Electric Ry., noted last week, 
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will be about five miles long and the construction is 
expected to begin in the spring. Pres., A. A. Pearson: 
Secy., E. C. Bartberger. 

ST. LOUIS, MO.—The town of Kirkwood has granted 
a franchise for the St. Louis, Kirkwood & Meramec 
Highlands Air Line electric railway, projected by J. 
1), Houseman, Jr., Dr. John Pitman and others, 


WESTPORT, MO.—The council bas granted a fran- 
chise to the Kansas City Electric Ry. Co. to construct 
a double-track street railway from the terminus of 
the Summit St. line, southeasterly to the terminus of 
Grand Ave. Cable Ry., and thence south on Main and 
Oak Sts. to the city limits. W. W. Kendall is presi- 
dent of the new company, and Theodore S. Case is 
secretary. H. L. McBiroy and Preston Roberts are 
directors. The capital stock is $50,000, which will be 
increased to $200,000 in January. The franchise pro- 
vides that work must be begun within 4 mos. and the 
road comoleted within & mos. It is proposed to ul- 
timately extend the line to Forest Hill cemetery and 
Waldo Park. 


HAMILTON, ONT.—The directors of the Hamilton. 
Grimsby & Beamsville Electric Ry. have ordered 1,350 
tons of steel rails. The ties are being received, and it 
is thought that this road, the construction of which 
has been talked of for about three years, is really to 
be built. The statement is made that it will probably 
he in operation by next July. 


ELEVATED RAILWAYS. 


PHILADELPHIA, PA.—Recent judicial decisions 
have put new life into the projected elevated railways 
in this city and it is thought probable that the con- 
struction of the lines will soon be resumed. It is 
stated that $6,000,000 has already been subscribed for 
the work. Both the Northeastern and Quaker City 
elevated railway companies had made good beginnings 
when the work was stopped last summer by injune- 
tions. The Northeastern is estimated to hdve spent 
over $100,000) on Front > St., where over a mile of 
foundations has been completed, extending from Norris 
Se. to Girard Ave. and from Vine to Arch St. Be 
stween Arch and Race Sts. about 350 ft. of the ele- 
vated structure has been completed and is ready for 
the rails. The Quaker City has completed its strue- 
ture on Belmont Ave. from Elm Ave. to the Pennsyl- 
vania R. R., and had applied to the board of high 
way supervisors for a permit to open Market St., when 
the injunctions were granted, and the board refused 
to act pending the settlement of the legal questions. 


HIGHWAYS. 


NEW YORK —The citizens of Grand Gorge and Gil 
boa are planing the construction of a ‘hiZaway be- 
tween the two places.——The committee on couuty 
roads of Erie county proposes to construct 195 to 220 
miles of highways at an estimated cost of about $1,000 
per mile, according to reports. 

NEW JPRSEPY.—The council of Jersey City is con- 
sidering plans for the proposed boulevard trom Kiil 
von Kull to Bergen county line, a distance of 14\% 
miles. The specifications call for a 36-ft. roadway of 
Telford macadam —— and a 16-ft. roadway or 
bridle path, with 4-ft. gutters paved with Began 
blocks; total estimate, $507,580, 

WASHINGTON.—A contract for a five-mile exten- 
sion of the Guide Meridian road from New Whatcom 
has been awarded to Anderson & Singleton, at $21,094. 
It is stated that the road is to be planked 16 fi. wide. 

CALIFORNIA.—The supervisors of San Diego county 
have issued a call tor a road convention to be held 
at San Diego, Jan. 9. Extensive road improvements 
are needed in the county, and as work cannot be 
done by general taxation without unduly increasing 
the tax rate, it has been proposed to issue bonds. 


BRIDGES AND TUNNELS. 


ALBANY, N. Y.—Bids are asked until Jan. 11 for 
building a wrought iron superstructure for bridge over 
the Erie Canal at Ford St., in the city of Rochester; 
rebuilding bridge over the Erie Canal at Ann St., Little 
Falls; rebuilding bridge over the Erie Canal at Bridge 
St., Amsterdam; and for building a lift bridge over 
the Erie Canal at Clinton St., Syracuse. 

YONKBRS, N. Y.—The board of estimates, New 
York, has appropriated $20,000 for the widening of 
the Croton Aqueduct arch over Nepperham Ave. The 
present arch is 16 ft. wide and it is proposed to widen 
it to 42 ft. 

MONTCLAIR, N, J.—The township committee has 
instructed Jas. Owen, Engr., to make plans and secure 
estimates for an iren bridge on Upper Mountain Ave. 
The distance to be spanned is about 90 ft. 

EASTON, PA.—The commissioners of Northampton 
eounty have awarded the contract for widening the 
Third St. bridge in this city to the Lehigh Valley Con- 
struction Co., at $26,393. 

MOBILE, ALA.—Bids are asked until Jan. 15 for a 
steel roadway truss drawbridge over Three-Mile Creek. 
Price Williams, Jr. 

COLUMBUS, O.—The county commissioners will re- 
ceive bids until Jan. 31 for a bridge over the canal at 
Lockbourne; length of span, 78 ft.; roadway, 18 ft. 
in clear. 

HOLLYWOOD, ILL.—It is stated that a bridge will 
scon be constructed over the Desplaines River between 
tiris place and Riverside, and one over the Little Des- 
plaines between this place and Grossdale. 

RED WING, MINN.—An election will be held Feb. 
8 to tote on an issue of bonds for $70,000 for a wagon 
bridge over the Mississippi River. 

COLUMBIA, TEX.—Plans for a bridge across the 
Brazos River at this place have been prepared by G. 
P. Q. Sadler. 


WATER-WORKS. 


NEWPORT, ME.—The town has voted to contract 
with the Newport Water Co. for 15 hydrants for 20 
years, at $40 a year per hydrant. The company will 
award contracts for works at once, according to re- 
ports. 

BELCHERTOWN, MASS.—It is reported that W. 
OHando has-offered to construct works for $10,000, 
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IN, MASS.—The contract for a high-duty 10,- 
och neo antes umping engine has been awarded to 
the Geo. F. Hiake Mfg. Co. The bids were published 
last week. The engine will be rovided with an auto- 
matie Corliss. valve gear and work under a steam 
pressure of 160 lbs. per sq. in., and we are informed 
that this Is the fifth engine of this type that this com- 
pany has secured a contract for within the last month. 


BRIDGE, MASS.—The council has appropriated 
$500 000 for improving the supply at Stony Brook and 
for a high-service reservoir, pump, etc., as recom- 
mended by the board and preyiously noted in these 
columns. i ia 

L RIVER, MASS.—The contra ‘or a new 
ona engine, which has been under consideration 
for several months, has been awarded to Mw: ©. 
Davidson, Brooklyn, N. Y., at $22,400. This was pur- 
chased from a loan of $200,000 authorized last spring. 
the expenditure to be extended over three years. 

MARLBORO, MASS.—The question of a stand-pipe 
is being considered. 

MEDFORD, MASS.—Bids have been opened for $72,- 
000 of water bonds.——The council has concurred in 
an appropriation of $100,000 for water bonds. 

NORTHAMPTON, MASS.—The mayor bas recom- 
mended the construction of a_100,000,000-gallon reser- 
voir estimated to cost about $60,000. 

SALEM, MASS.—The council has adopted the report 
for an increased supply, referred to last week, the 
estimated cost being $100,000. 

NEW OANAAN, CONN.—The New Canaan Water- 
Works Co. is negotiating tor a dam site for a pro- 
posed reservoir, 

SOUTHPORT, CONN.—T. H. McKenzie, Southing- 
ton, is designing works for this place and Fairfield, 
for the Southport Water Co. 

BABYLON, N. Y.—The Sumpawams Water Co. pro- 
yses to inerease its capital stock from $25,000 to 

40,000, Supt. B. B. Wood. 

CANARSIE, N. Y.—The Flatlands Water Supply Co. 
has been incorporated by H. H. Adams, W. A. Furey, 
H. A. Gerhardt and others of Brooklyn; capital stock. 
$10,000, 

DOWNSVILLE, N. Y.—It .is reported that works will 
be put in next year. 

FREEPORT, N. Y.—An election will be held Jan. 9 
to vote on an appropriation for works estimated to 
cost $40,000. The plans include 75 fire hydrants and 
five miles of pipe line. An appropriation of $5,000 for 
fire wells for outlying districts will also be voted 
upon. 

PERRY, N. Y.—The trustees are considering a pe 
tition for a franchise, it is reported, the supply to be 
from Silver Lake. 

BLOOMFIELD, N. J.—The contract with the Orange 
Water Co., referred to last week, is reported to have 
been renewed for six months and estimates are being 
prepared for a supply from the mains of the East Jer- 
sey Water Co. 

IRVINGTON, N. J.—The Irvington Water Co. has 
filed a bond for $2,500 as a guarantee that 244 miles 
of mains will be laid within five months, the supply 
to come from the Summit reservoirs. 

WESTWOOD, N. J.—Chas. B. Brush, Ch. Engr 
Hackensack Water Co., has reported that it would 
cost $35,000 to build an extension of the works to 
this place, which the company has offered to make for 
$2,500 per year. The proposition is being considered 
John J. Bate, Chn. Com. 

ALLEGHENY, PA.—The council has voted to adver- 
tise for bids for the proposed new plant, according to 
three different plans. 


PITTSBURG, PA.—The director of public works is 
reported as stating that he will recommend the y 
chase of two new pumps and the construction of an 
additional reservoir. 


ABERDEEN, MD.—C. M. Johnson, Baltimore, is re- 
ported as preparing plans for works at this place. 

BALTIMORE, MD.—The water board will receive 
bids until Jan. 8 for 575 tons 1% to 10-in. cast iron 
pipe, castings, brass stops, etc. Wm. J. Kenly, Act. 
Ch. Engr. 

ALEXANDRIA, VA.—The Alexandria Water-Works 
Co. has been restrained by temporary injunction from 
supplying the village of West End, outside the city 
limits. 

YORKVILLE, 8S. C.—The \légisiature has been 
petitioned for authority to issue bonds for -completing 
and equipping the works. 

MONROB, LA.—The Monroe Water-Works & Light 
Co. has awarded a contract for a 900,000-gallon reser- 
voir to furnish direct pressure in case of fire. 

MADISONVILLE, KY.—It is reported that the ques- 
tion of constructing works is being discussed. 

MOUNT STERLING, KY.--The council has refused 
to grant an extension of time for the construction of 
works, and the work will be commenced at once, ac- 
cording: to reports. 

SHBLBYVILLE, KY.—Geo. C. Morgan, Chicago, has 
been engaged to prepare plans. 

ATTICA, O.—The question of works and electric 
lights are being considered, according to reports. 

HAMILTON, 0.—About 4,000 ft. of 8-in. main will 
be put in to secure a supply for the Hast Hamilton 
manufacturers, 

MIDDLETOWN, O.—Bids are asked until Jan. 5 for 
$10,000 of 5% water bonds. J. W.-Bonnell, Cy. Clk. 

NAPOLEON, O.—Bids are asked until Jan. 9 tor 
$60,000 of water-works and electric light bonds. ©. ©. 
Reynolds, Vil. Clk. 

EVANSVILLE, IND.—The committee has recom- 
mended that prizes for best 5 for works be 
awarded for plans Nos. 3, 17 and 1. 

LADOGA, IND.—The question of constructing works 
is being considered. 

CHEBOYGAN, MICH.—A supply has been recom- 
mended from the lake, the estimated cost for a daily 
supply of 5,000,000 gallons being $41,180. 

GRAND RAPIDS, MICH.—The board of public works 
will ask for a new pump for the hill districts. 


ENGINEERING NEWS 


LANSING, MICH.—The city has contracted with the 
Holly Mfg. Co., Lockport, N. Y., for a 5,000,000-galion 
Gaskill high-duty pumping engine, to be in operation 
by -May, 1894. 

CHICAGO, ILL.—The Illinois Pure Water Co. has 
been incorporated by Lra ©. Wood, H. M. Carter and 
2. O. Nichols; capital stock, $1,500,000.——The D. & L. 
Caledonia Spring Water Co. has been incorporated by 
J. H. Doran, H. L. Lagelier and J. J. McClellan; capi- 
tal stock, $50,000, 

HOLLYWOOD AND GROSSDALE, ILL.—Village 
trustees have been elected and active steps will new 
be taken to secure works. 


JACKSONVILLE, ILL.—Plans have been made for 
a dam 500 ft. long and 17 ft. high; capacity of reser- 
voir, 53,000,000 gallons; cost of dam, $18,000 to $20,000 

MADISON, ILL.—It is reported that the Niedring 
haus syndicate has been refused an extension of time 
in which to secure a supply for the village. 

PONTIAC, ILL.—It is reported that this eity will 
have works to cost $31,000. 

WENONA, ILL.—The council is being urged to se- 
cure works. 

AUSTIN, MINN.—The contract for drilling a well for 
the water-works has been canceled, the work not 
having been commenced according to the agre ment. 

MINNBAPOLIS, MINN.—The committee will read 
vertise for valves. 


ST. LOUIS, MO.—The contract for boilers for the 
low service pumping station at Chain of Rocks has 
been awarded to the National Water Tube Boiler Co 
New Brunswick, N. J., at $19,868. 

AUBURN, NEB.--An election will soon be held to 
vote on an issue of bonds for $20,000 for works 

TRENTON, NEB.—The citizens have voted, 78 to 11 
in favor of works. 

ARLINGTON. TEX.-The Arlington _Water-Works 
Co. has been organized; @Xpital stock, $10,000; Pres. 
Dr. S. C.. Page; Secy.. A. W. Fife. Steps will be 
taken at once to put in works, according to reports, 

NORMAN, OKLA.—An election will be held Jan. & 
to vote on a proposed issue of bonds for works. 

BOULDER, COLO.—The council has rejected all bids 
for the proposed extensions and new specifications 
will be prepared. 

SEATTLE, WASH.--The superintendent has recom 
mended that steps be taken to purchase a 2,000,000- 
gallon pump for the Broadway station and a 10,000, 
000-gallon pump for the Lake Washington station. 

SPOKANE, WASH.—The council has advertised for 
new bids for the proposed works, the bids to have 
heen received last week. 

ALAMEDA, CAL.—The trustees are reported as try 
ing to secure a new supply. 

SAN DIEGO, CAL.—The Pine Valley Consolidated 
Water & Land Co. has been incorporated; cgpital stock, 
$4,000,000. 

COOKSHIRE, QUE.—Keports state that bonds have 
been sold for works. which will be constructed asx 
early as possible in the spring. 


ARTESIAN WELLS. 


ONBIDA, NEB.—Press reports state thar this town 
is about to issue bonds for the purpose of sinking an 
artesian well. 


IRRIGATION 


-BEBVILLE, TEX.—Greathouse & Taylor have been 
awarded a contract for an irrigation plant designed 
for an 800-acre farm near Mathis Station. Horizontal 
centrifugal pumps, stationary engine and boiler of 
about 40 HP. will be used. Frank S. Taylor, Engr. 


FRESNO, CAL.—Reports from this city state that T 
L. Reed, Reedley, has been awarded the contract for 
the construction of the Sunset irrigation canal and 
that the work will be commenced at once. The dis- 
trict comprises 300,000 acres of land and 282 miles of 
canals have been surveyed. The work has been under 
consideration for several years and about) two years 
ago $2,000,000 of bonds were voted for the construc- 
tion. The water will be taken from King’s River be 
low Kingsbury. Ch. Engr., J. S. Eastwood. 

PHOENIX. ARIZ.—Press reports state that work on 
the South Gila dam, after a suspension of sTx months, is 
about to be resumed with a force of 600 men, The 
work will cost in excess of $1,000,000 before comple 
tion. The dam will make a lake 13 mites long, and ft 
is intended to irrigate 160,000 acres of land. 

BOISE CITY, IDAHO. —Press reports from this city 
state as follows: D. C. Groesback, a farmer living in 
Boise Valley, is in this city to secure engineers to 
survey an irrigation canal. The water is to be taken 
from Boise River. It will irrigate thousands of acres 
now arid land, known as the North Beach. About 46 
farmers are engaged in the enterprise. The canal will 
be 25 miles long. Those who take up land under the 
proposed canal will be allowed to work out a_ per- 
petual water right, and it is regarded as a valuable 
plan for the settlers. No foreign capital will be em- 
moved and the canai will be owned and controlled by 
the farmer stockholders. 

PAYETTE, IDAHO.—The Payette & Weiser Ditch 
Co. has a corps of surveyors in the field making loea 
tions for its proposed. canal, according to renorts. 
— and teams are also at wrok excavating along the 

ne, 

NEW COMPANTES.--Victor Reservoir Co., San Ber- 
nardine, Cal.; $2,500,000; to erect a dam at Victor Nar 
rows, on the Mojave River, 150 ft. in height, impound. 
ing a lake of water nine miles long and abont three 
miles wide, the water to Be used in irrigating about 
200,000 acres of land on the Mojave desert.—North 
Loup Irrigation & Improvement Co., North Loup, Val- 
ley Co., Neb.; $50,000; S. S. Smith. Hiram N. Davis, 
A. H. Babcock, S. McClellan and others,——Waterloo 
Ditch & Power Co.. Waterloo, Linn Go., Ore.; $6,000: 
R. R. Humphrey. O. Jennings, Geo. Medley.— Pied- 
mont Irrigation & Domestic Water Assn., Los Angeles. 
Cal.: $25,000; F. C. Firley, S. S. Strong, Pomona: B. 
B. Brown, J. A. Packard, Lordsburg: O. B. Sheldon, 
North Pomona——TIrrigation Loan & Trust Co.. Hutch- 
inson and Salina. Kan.; $50,000: F. A. Casner, Lin- 
coln; F. W. Casper, Hutchinson; T. W. Casner, Salina. 
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SEWERS. 


BOSTON, MASS.—The superintendent of streets has 
awarded ten contracts, intended to give work to 40 
unemployed men. 

CAMBRIDGE, MASS.—The council has appropriated 
$75,000 for connecting the sewers with the metropoll 
tan system. 

SPENOBR, MASS.-—It is reported that plans are 
being prepared by Nathan E. Craig, Tn. Engr., for a 
system for the better disposal of the sewage of the 
town, according to iustructions voted at the last an 
nual meeting. 

WOBURN, MASS.—The council has appropriated 
$25,000 for sewers 

JAMESTOWN, N. Y.—Wm. B. Landreth, Cy. Engr 
informs us that the sewer work recently noted will be 
readvertised 

PATERSON, N. J.—The contract for the Lynn St 
sewer was awerded to John Collins at $6,273; highest 
tid, SL4.315. 

ALLEGHENY, PA tids will soon be asked for 12 
ind «=Y-ft. sewers and for Several smaller ones; es 
timated cost, about 3400.000 

BRADDOCK, PA Win Smith Boro Eng has 
heen directed to prepare plans for a system of sewer 
age for the borough 

HARRISBURG, PA An ordinance providing for 
draining Paxton Creek 72 being discussed: estimated 
eost, S00 .000 

ATLANTA, GA. Bids will be received at the office 
of the city clerk until Jan. 15 for constructing brick 
and pipe sewers for 1, 3 and 5 years. R. M. Clayton 
Cy. Engr 

CLARKSVILLE (HNN.If is proposed to tasu 


bonds to complete the system 


HAMILTON, ©. L. BP. Clawsen has been olocted 
president and Samuel Beeler seeretury of the commits 
sion, 


TOLEDO, O. Ordinances have passed the council for 
constructing brick sewers in several Streets, About 9) 
bids were received for seven sewers; total length 
7.40) ft.: estimated cost, about £25,000 


HUNTINGTON IND. —The eouneil is considering 
plans for a system estimated to cost about $100,000 

BIG RAPIDS, MICH.--Plans have been adopted for 
a system estimated to cost about $10,000, 

MILWAUKEE, WIS.--New bids are asked for the 
first section of the new tunnel sewer. The work in 
cludes 500 ft. of 10-ff. sewer and 700 ft. of diteh 
aud the bids recently received were published In our 
issue of Nov. 30. G. H. Benzenberg, Cy. Engr 

WHITEFISH BAY, WIS.—Plans for a system ar 
being prepared by Gustav Steinhagen; estimated cost 
$82,000), 

DAVENPORT, LA.—hos. Murray, Cy. Engr., in 
forms us that the city will not order the construction 
of sewers or paving for several months 

SIOUX CITY, [A.—Bids are asked until Jan. 16 for 
$50,000 of sewer bonds: also for constructing sewers 
as stated in our advertising columns. 

RED WING, MINN.--The committee has been di 
rected to investigate the feasibility of constructing 
sewers in several streets, the work to be commenced at 
once, 

SEATTLE, WASH.-—The city has sold the $975,000 
ef bonds authorized last June, including $95,000 of 
sewer tunnel bonds and $250,000 of sewer bond«. 
About 200 men are now employed on sewer and street 
work 

COOKSHIRE, QUE.lt is reported that the econ 
struction of a system will be commenced as soon as 
possible in the spring. 

KINGSTON, ONT. Dr. KR. T. Walkmen, Chn. Bd, of 
Health, has directed the warden of the penitentiars 
fo construct an intercepting basin to prevent the dis 
charge of sewage into the Day The sewage willl be 
used for fertilizing purposes, 

STREETS 

BROOKLYN, N.Y Bids are asked until Jan. 11, iz 
and 16 for paving with cobblestones, one street at 
each date. J. P. Adams, Comr. Cy. Wks 

BUFPFALA), N.Y Bids have been received for abou: 
$130,000 worth of paving, 10 contracts, the bidders 
being the Barber Asphalt Paving Co., German Rock 
Asphalt Paving (o., Buffalo Paving Go... P. B. Me 
Naughton, L. Hittriek, Jr., and E. H. Rogers 

NEW YORK, N. Y.—Bids are asked until Jan. & for 
grading, flagging, etc., in two streets. L. J. Heintz 
Comr, St. Impvts., Wards 28 and 24 

NIAGARA FALLS, N. Y.—The city ix diseussing 
paving for next season. 

BRIGANTINE, N. J.—Bonds for $30,000 have been 
sold for improving the streets. 

LANCASTER, PA.—S8S. CC. Slaymaker, Cy. Engr., in 
forms us that the council has passed an ordinance ap- 
propriating $500,000 for paving, macadomizing and 
sewers, 360.000 to be expended each year for five 
years, The ordinance is subject to the approval of 
the voters at the February election, and if approved 
no work can be commenced before June 1 

PHILADELPHIA, PA.—Bide are asked until Jan. 10 
for repairing and grading streets. J. H. Windrim, Dir 
Pub. Wks. 

CINCINNATI, O.—The board of administration will 
receive bids until Jan. 12 for paving Edgewood Ave 
with brick. 

COLUMBUS, O.—The estimated cost of macadaimiz 
ing S.Nu0 ft. of roadway in Franklin Park is $18,735. 

[IRONTON, ©. —It is reported that Third St. Is to be 
paved at a cost of about $60,000; the county and the 
street railway company each to bear one-third of the 
expense and the citizens and the eity each one-sixth 

HAUGHVILLE, IND.—Bids are asked until Jan. 10 
for grading and graveling Bismarck Ave. John N 
Dugan. Clk. 

KANSAS CITY, MO.-—The board of public works has 
issued a circular inviting contractors to compete for 
asphalt paving contracts in this city. It states that 
10 streets, 48,163.80 sq. yds.. were paved with asphalt 
during the year ending April 11, 1893, at a cost of 
$124.117. being $2.25 to $2.80 per sq. yd. and that 
since then 15 streets, 111,735 sq. yds., have been paved 
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set) 


with aephall at @ cost of S284,101, and it is now pro 
posed to pave 14 atroeta, 176,00) aq. yda,, during the 
coming year, moat of ‘which work will protatly be 
done with aaphalt Hide will be receiv until Jan 
10 for aldewalka, John Donnelly, Cy. Mngr 


HLBOTHIO LIGHT AND POWKK, 


HUTLAND, VT.-The Martie City, Meevtrie Co 
cently incorporated, has completed plans for ite plant, 
infuding tires byllere, three engines and seven dy 
nomnos, according to feporta 

HAVIN, MARK. The aldermen have passed 
the municipal electme Hetting ordinance, and it ta 
stated that the question will now he subinitted to 
a vote of the @tivene 

CANTON, ©. he council twa devided to ask for 
authority to isete $90,000 in bonds for an electric 
light plant 


INGINEERING NEWS. 
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LOGANSPORT, IND, ‘The elty hae guodtved an offer 
of a plant of ind are and 1,000 Incandescent Hehta, a 
1hOTED, engine, eto, for ei, OOO>F, aooording to reporte, 
OHLOAGO, IL. The contract for putting tp me 
elovtrle Heht plant into the new Obhamplain Tt dg, 
thie elty, hae been awarded to Loula KK, GComatoe 
Monmdooek Id The building ta 14 atorles high, ok, 
5.600 lighte will be lnatalled 

HOLLYWOOD AND GHROMBDALI, ILL, Tt te re 
ported that an electric light plant wilt acon be pul in, 

TAMA, tA.Thia elty and ‘idedo will soon have 
elantrle lights and an electric roliway, it le @ald, 

wr, OFA AM, MOo-Phe counell has deetided to 
purchase a SOlight dyname for the electric light plant, 
MPRINGEIELD, MO.-An election haa been called 
for Jan. 16 to vote on an teaue of bonda for $100,000 
for a municipal plant, for which it la proposed soon 
to prepare plana 

NEW OOMPANITTISA Upites Baton Wenatrom Blee- 
trie Oo, Jeriey Olly en: Hen}, Hium, 
Chas, &. Gowan, Now Vem 4, . de Deve, South 
lakewood, N. J New Doskter a) atural Gas, 
Fetroloum & Mining Oo; Breehold $100,000; 
Thos, Rutter, Jas, Awan, O. Y¥, Rent, wu York; A, 
. Hartahorne, Freehold: J, D, Probat Hugiewood. 
ratrie Oltfy Rlectrle Oo, - Madison, Wis : BOOO; W, 
ht. ‘Thomaon, A. 1, Helman, & N, Bisbee, Pontiac 
Mtandard Lighting Co, Poentiae, Mieh,; 880,000, 
Northwestern ‘Mlephone & Bleetric Oo Milwaukee, 
Wis; BoQ,000) A i Ferdinand, Ht, ©, fodire, 
Rpereoor Waterloo Diteh & ‘Power Oo,, Waterloo, 
lime Oo, Ore.) 86,000; operate electric ‘plant, ete, ; 
HK. i. Humphrey, O. Jenntnga, J, 1, Wirt, 


CONTRAUT PRIORS, 


VIER. Milwaukee, Wis.-A contract for 8,000 tonsa 
of 10 to Stn. oat tron pipe has been awarded to 
the Addyatone Pipe & Bteel Co,, Cineinnatt, at $10.85 
per ten 

Minneapotia, Minn ‘The contract for caat fron pipe 
for vee during ISM has been awarded to Dennia Long 
& Oo. Louleville, Ky, at 820.47 per ton of 2,000 Dha,, 
and that for epectal eaatings to the Narthweatern 
Foundry Co. Minneapolia, at 2 eta, per Th, 


Jersey Clty, N. J.-‘The following Dida have pera 
recelved for 100 lengtha of Lin, east tron Rips. 
lengths ef Sin. 500 longths of @in, and 1 me 
ef ¢in, pipe: MoNeal Mpe & For edry Oo,, eI. NO per 
ton of 2040 tha: ROD. Wood & Oo, $22.90; 7. Dram 
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MTL, NAILA,D pate at i that a one ob 
for 6.000 tone of atee te for © proponed To 
Cammott & Quebeo Kh, H, tn Maine, bas been awarded 
at 824 per ton, 

VIPDLAYING...aloux § Olty, The contract ne 
laying water pipe te " 6 ponhaand oi, oP. 4 promt, has 
beon awarded to Nea Nyateoun he fol lowing 
T4i4 tone of 12-4. pipe, Cee, %y tons, 4 

8; 1,082 Nba, of zis. “a ton; ons y 
Salve, at 855; one Min, valve, at i seven 0: 
dranta, at $45 each; 6,872 Iba, apecials, at 34 ta 

MISCELLANEOUS CONTRAOTS AND SUPPLIMe 

OVryY HALL Newton, 7, sae on te ider- 
ing the question of a new ity hal to coat 
whowt) 800,000, 

MTKAM ROAD ROLLER.--Cinoinpatl, O.--The park 
comminaioners will receive bids until Jan, 0 for a 10 
to I}-ten atenm road roller, 

HOM MRS,-tan Franelaco ~The new or ak ball 
coumnieaonora will receive, bide email Jan, 27 for two 
TOHE, boilera, J, J, ry, Beoy, 

DREDGING Ginivoaton "Ten elved 
at the U. & Bngineer OMee wnt di. fe 
in the ‘Trinity Hiver, Maj. A, Miller, U. & A. 

STRANT APT NEL NG.—-Naahville, Tena.—The howr 
of puttic works wil voueive, wes bide ar aan Jan 
eprinkling about 60 mies ¢ Sietee S 
furnish wagons, teame and 

PARK BONDS,--COClncinnatl, € rd M4 
petition for authority to fanue 1s park, a 
year for five years, 

Cleveland, O.-The elty anditer ng receive bids 
uath Jan, 11 for $800,000 of 4% park bonda. 

PARK IMPROVEMENTS,--Ol 
commiasionera are planaing to ears 

roar, inefuding — “follow! nae 
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hompber WRTMBG ly ae of a Geter Pe 
t lar iiers, 


have a contract "e ot 
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fon Oo, 


cable driving 
power thee Vhiladelph ih 


THE WTANLEY BLOTTING OO,, of Pittateld, Mawn., 
hws the contract for a 400-417, multiphase dynamo to 
be used in a wer tranemission plant from Tudian 
Orchard to Springfield, Masa The Geame will be run 
by water power and the current tranamilted will be 
used for electric Hghting. 

THE OUAY a AI COMPRMSBOK WORKS, of 
New York, wt their Brooklyn shops working 
full thine and full pacity. “i 
om several patente on a new trip 

eamure alt or gas compressor, une 
netorers of carbonic acid gaa, 

MESA, ©, BH, COLMY AND W, 
opened an offes at 424 Cheatnut Mt, 
general inspectors of iron and steel, embracing atruc 
tural work, track material, boiler and ship plates, ete, 
ae ©, B, Calby has been Kastern manager for G, W. 

Forria & Co, for aix yenrs, and Mr. W, HH. Colby 
a been connected with tron and ateel manufacture, 
construction and inapection for 20 years, 


NEW OOMPANINS,-Buffalo O11 & Gas Co,, 
hurd. Im, to supply olf and gaa to 
$15,000; ‘Treas,, Fred, J, Osterting, Tth Ave, Pitts. 
pure. Hubjacent mows Wires Traction Go,, Chieago; 
0,000 Caag. M vet Chas, nt "tia, Bloomington 
r , oO ngton Hi 
Yrics sider, Ohiengo Mutual Mand 
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» Ohleago; $400,000; W. Know Haynes . Hoyt. 

eggnern ination) Gravel Oo Ohieago} “aks dbo Geo, 

. Taylor . Viera, fllnots Pure Water Co, 
Chtongs, Til, ; 81,000,000; Tra ©, Ward, Bdw. G. Nichols. 
Dean, Huet, “Brooks Moneuse Oo,, Chicago; $150,000; 
John Hrown, I, Jones; to tranufactare boilers 
and furnaces, Columbia Conatruction Go,, Chicago, 
UL; $2,000,000; D, Tf, Lauderbach, J. L. Gochran 
and Samuel Inawil, Tlinols Refuse Crematory Co,, 
Chicago, Hh; 8600,000; Kh Rk, Bractey, “hillp 
M, Poat, Jr, and Hamilton Anderson, Cherryvale Con 
wtrnction dw,  Oherryvale, Kan. ; $25,000; James 
O'Leary, GF) Woodland and m, + Templeton, Ameri 


oan Machine Go,, Pawtucket, + $600,000; James 
«. Potter, 


‘METAL MARKET PRICDS. 


RAILS.—New York: Ee at enatern mille and at 
a oars a standard sections, Chi- 
r 


12 to $18 for | 
$100 tone to $10 for steel, la, $12 to $183 for tron and 


TRACK MATHRIAL.-New York: Angle bara, 1,25 
to 1.4 eta; apikew, 1.7 to 1.9 ota.; track bolts, 2.1 to 
24 ote with aenere and 24 to 25 eta. with hexegon 
nuta Ohieago: Angle bara, 1.55 to 1.6 ota,; koa, 
1.0 to 1.05 ota.; track bolts, 2.55 to 2.6 ote. with hexa- 
gon nuts, 

FOUNDRY PIG IRON.—New York: $18 to 
Pittaburg: $11.25 to $12, Ohicago: $12 to $13.50, 

LBA. New York: 4.25 ctx, Chieago, 8.1 ets. 


NAA Teg $1.10 to $1.80 for wire, 05 cts. 


at mit for 
MATERIAL.—New York: nS 
1 to 2 ote.; Lhe to 
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